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THE  COMPRESSION  OF  COTTON,  AND  RELATED  PROBLEMS  1/ 

By 

John  W.  Wright*  Senior  Agricultural  Economist* 
Agricultural  Marketing  Service 
and 
Charles  A*  Bennett*  Senior  Meohanioal  Engineer* 
Bureau  of  Agricultural  Chemistry  and  Engineering  2/ 

THE  PLACE  OF  THE  COMPRESS  INDUSTRY  IN  THE  MARKETING  OF 

AMERICAN  COTTON 

The  ootton  compress  industry  oooupies  an  important  position 
in  the  present  system  of  marketing  and  handling  American  cotton* 
Except  in  those  areas  in  the  Southeastern  States  where  most  of  the 
ootton  goes  from  gins  direct  to  looal  mills  and  in  the  limited 
number  of  instances  when  ootton  is  packed  in  round  bales  of  high 
density  at  gins*  the  American  ootton  crop  passes  through  oompress 
plants  while  en  route  from  gins  to  ootton  mills*  The  cotton  mer- 
chant trade  depends  on  the  oompress  industry  for  numerous  services 
in  connection  with  the  physical  handling  of  the  ootton  that  are 
incident  to  the  processes  of  concentration  and  merchandising* 

Necessity  for  Compression 

The  cotton  crop*  praotioally  all  of  which  enters  commercial 
channels*  is  one  of  the  most  bulky  of  American  crops*  The  present 
system  of  packaging  cotton  at  the  gin  in  so- called  "square"  or 
"flat"  bales  of  low  density*  necessitates  the  compression  of  these 
gin  bales  to  greater  density  in  order  to  effeot  economies  in  the 

1/   The  study  upon  whioh  this  report  is  based  was  made  possible  by 
a  grant  from  Bankhead- Jones  special  research  funds  administered 
under  the  direction  of  Dr*  James  T*  Jardine*  Director  of  Research* 
U*  S*  Department  of  Agriculture*   This  study  is  a  part  of  a  broader 
study  dealing  with  the  paokaging  of  American  raw  cotton* 
2/  The  following  have  participated  in  the  study?  F*  L-  Gerdes* 
Cotton  Technologist;  L*  J*  Watson,  Associate  Marketing  Specialist; 
C*  S*  Shaw,  Assistant  Cotton  Technologist;  G*  E*  Gaus,  Associate 
Marketing  Specialist*  all  of  the  Agricultural  Marketing  Service; 
V*  L-  Stedronsky*  Associate  Mechanical  Engineer*  and  W*  H*  Kllever* 
Associate  Engineer-Physicist*  Bureau  of  Agricultural  Chemistry  and 
Engineering.  Several  members  of  the  field  staff  of  the  Agricultural 
Marketing  Service  assisted  in  conducting  a  preliminary  survey  of 
the  ootton  oompress  industry. 

The  study  was  made  possible  by  the  cooperation  of  the  cotton 
oompress  and  warehouse  industry* 
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transportation  and  storage  of  the  ootton.   The  bales  as  turned  out 
at  the  gin  usually  average  a  little  more  than  500  pounds  in  weight 
and  represent  a  volume  of  about  40  oubio  feet*  the  average  density 
being  about  13  pounds  per  oubio  foot.   The  compression  prooess  per- 
mits of  reduoing  the  oubioal  oontente  of  the  bale  to  about  one-half 
or  less  of  its  original  volume.   This  makes  possible  substantial 
economies  in  transportation  and  storage. 

Inoidental  Servioes 

Although  the  compression  of  ootton  is  the  basio  service  per- 
formed by  the  oompress  industryt  many  other  servioes  inoident  to 
the  handling  and  marketing  of  ootton  are  performed.   Among  these 
are  weighing,  sampling*  marking,  insuranoe.  reconditioning*  storage, 
and  many  others.   For  the  season  1932-33*  only  about  30  peroent  of 
the  total  revenues  of  oompress  companies  was  derived  from  compression 
servioe  whereas  50  peroent  was  derived  from  storage  and  20  peroent 
from  other  servioes.  jj/  Subsequently,  the  Federal  ootton  loan  pro- 
gram has,  perhaps,  increased  the  proportion  of  receipts  represented 
by  storage  service. 

The  characteristics  of  the  commodity  and  the  manner  in  whioh 
it  enters  marketing  ohannels,  on  the  one  hand,  and  the  requirements 
of  ootton  manufacturers,  on  the  other,  make  the  conoentration  of 
ootton  essential  to  effective  merchandising.   The  ootton  orop  of 
the  United  States  is  produced  on  more  than  two  million  farms.   The 
production  per  individual  farm  varies  from  less  than  a  bale  to 
several  thousand  bales,  with  an  average  for  the  entire  Ootton  Belt 
of  about  5  or  6  bales  per  farm  unit.   Hundreds  of  varieties  and 
strains  of  ootton  are  grown  in  the  United  States •   These  vary  with 
respeot  to  quality  faotors  that  are  taken  into  aooount  in  utiliza- 
tion*  Even  on  a  single  farm  where  only  one  variety  is  grown  there 
are  significant  variations  in  the  quality  of  the  ootton  produced, 
as  a  result,  primarily,  of  variations  in  soil  and  of  weather  condi- 
tions during  the  harvesting  season. 

Cotton  manufacturers  require  for  speoifio  uses,  ootton  con- 
forming to  rather  exaoting  speoifioations  with  respeot  to  the 
various  elements  of  quality.   They  usually  prefer  to  obtain  their 
supplies  of  raw  cotton  in  lots  that  are  uniform  in  quality  and  that 
consist  of  50  or  100  bales  or  multiples  thereof  in  order  to  facilitate 
trading,  shipment,  and  hedging.   Under  these  oiroumstanoes,  one  of 
the  prinoipal  funotions  of  ootton  merchandising  is  to  assemble  the 
lots  of  ootton  of  varying  qualities  and  quantities  as  plaoed  on  the 
market  by  growers  and  sort  them  into  oommeroial  lots  of  uniform 
qualities  for  delivery  as  desired  by  cotton  mills. 

2/  The  Cotton  Compress  and  Warehouse  Industry.  A  preliminary  report 
prepared  by  the  Division  of  Eoonomio  Res ear oh  and  Planning,  National 
Reoovery  Administration,  1934*  P-  9-  (Unpublished) 
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The  physical  handling  of  the  bales  in  connect ion  with  this 
process  of  concentration  for  distribution  to  domestic  mills  or  for 
export  usually  is  performed  by  the  compress  industry  incident  to 
the  prooess  of  compression.   It  is  the  funotion  of  the  cotton 
compress  and  warehouse  industry  to  provide  the  cotton  trad®  with 
the  facilities  and  servioes  required  incident  to  the  merchandising 
of  the  cotton.   Cotton  merchants  seldom  see  the  actual  bales  whioh 
they  merchandise*   They  depend  very  largely  upon  the  cotton  oompress 
and  warehouse  industry  to  perform  all  essential  services  associated 
with  the  physioal  handling  of  the  bales. 

THE  DEVELOPMENT  OP  THE  COMPRESS  INDUSTRY 

Although  complete  information  relative  to  the  development  of 
the  cotton  oompress  Industry  is  not  available*  indications  are  that 
the  initial  development  of  oompress  facilities  took  place  at  th® 
principal  ootton  ports  where  eoonomy  in  ship  cargo  space  was  a 
necessity.  Later  oame  the  development  of  oompress  facilities  at 
interior  points  as  a  means  of  economy  in  connection  with  inland 
transportation  and  storage. 

The  first  heavy  maohinery  for  oompressing  ootton  was  installed 
at  the  port  of  New  Orleans  in  I832  where*  for  more  than  a  decade*  the 
only  oompressing  facilities  were  looated.  jj/  On  the  Atlantic  seaboard, 
oompressing  facilities  were  first  provided  in  1844  when  a  compress 
was  installed  at  Savannah*  Ga. 

During  the  early  period  of  the  ootton  industry  in  the  United 
States*  the  merchandising  of  raw  ootton  was  very  largely  centered  in 
a  few  of  the  prinoipal  cotton  ports  where  facilities  for  assembling* 
storing*  finanoing*  and  compressing  were  available.   In  1859»  the 
port  of  New  Orleans  alone  is  reported  to  have  been  handling  approxi- 
mately 50  peroent  of  the  United  States  cotton  crop.  %J 

With  the  expansion  of  cotton  production  into  areas  more  dis- 
tant from  ports  and  the  building  of  railroads  into  ootton-produoing 
areas  throughout  the  interior,  the  problem  of  economical  inland 
transportation  of  the  bulky  bales  of  ootton  turned  out  at  gins  led 
to  the  development  of  compress  facilities  in  the  interior.   To  a  con- 
siderable extent,  these  facilities  were  owned  and  operated  by  the 
railroads.  Later  the  railroads  disposed  of  their  interests  in 
oompress  facilities. 

During  the  early  period  of  the  development  of  th®  compress 
industry*  ocean  freight  rates  for  ootton  were  based  on  low-density 
gin  bales.   The  steamship  companies  paid  for  the  compression  of  the 

Jj/  All  red,  C«  A.  *  and  Raskopf,  B»  D» »  Cotton  Compressing  in  Tennessee 
and  the  United  States.  Agricultural  Experiment  Station*  University 
of  Tennessee*  Rural  Researoh  Series*  Monograph  No.  71 •  1938*  p*  2. 
ft/   Interstate  Commeroe  Commission  Reports*  Volume  2,  p.  290. 
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bales  to  enable  them  to  utilize  more  effectively  their  cargo  space. 
This  praotioe  continued  for  sometime  even  after  compress  equipment 
was  installed  at  interior  points.   That  is  to  say*  the  interior 
oompresses  were  paid  by  the  steamship  companies  for  the  compression 
of  cotton  ultimately  transported  by  these  companies.   Subsequently* 
the  basis  for  ocean  freight  rates  was  changed  to  compressed  bales 
and  the  railroads  assumed  the  cost  of  compression  whether  performed 
by  their  own  oompresses  or  those  owned  by  other  agencies.   This  was 
done  to  enable  the  rail  carriers  to  economize  in  the  use  of  their 
transportation  equipment.   The  payment  of  compression  oharges  by 
the  railroads  has  been  continued  to  the  present  time  under  the 
oompress- in- trans it  rail  rate  system.  Subsequent  to  the  inaugura- 
tion of  oarload  rates  in  1932*  however*  cotton  shippers  have  paid 
for  compression  service  when  used  to  enable  them  to  take  advantage 
of  such  rates. 

Full  details  are  not  available  relative  to  the  types  of 
equipment  used  during  the  early  development  of  the  oompress  indus- 
try.  It  appears*  however*  that  most  of  the  equipment  was  designed 
to  provide  a  density  oomparable  to  that  of  "standard"  compression 
of  the  present  time*  or  about  22  pounds  per  cubic  foot.  Apparently 
there  were  many  attempts  to  develop  methods  and  equipment  designed 
to  attain  higher  densities*  particularly  for  purposes  of  ocean  trans- 
portation. Aooording  to  information  supplied  by  manufacturers  of 
oompress  equipment  and  by  some  of  the  principal  operators  of  such 
equipment,  these  efforts  began  shortly  after  the  Civil  War  and  con- 
tinued until  about  1900,  when,  a  high-density  steam  press  similar  to 
the  type  now  generally  used  in  the  united  States  and  providing  a 
density  of  approximately  32  pounds  per  oubio  foot*  was  installed  at 
Savannah*  Ga.  The  seoond  press  of  this  type  was  installed  at  Waoo. 
Tex.«  in  1901.   This  was  followed  by  installations  at  Canton  and 
Corinth,  Miss.,  in  1906.  and  at  Memphis,  Tenn. ,  in  1907* 

For  some  time  after  the  development  of  high-density  equipment 
of  present  types*  most  of  the  oompress  equipment  located  at  interior 
points  was  designed  for  standard-density  compression  only.   The 
facilities  located  at  ports  were  equipped  for  high-density  compres- 
sion. More  reoently  competitive  conditions  have  led  to  the  installa- 
tion of  high-density  equipment  at  many  interior  points.   The  inaugu- 
ration of  oarload  rates  in  1932.  whioh  have  in  some  instanoes 
enoouraged  loadings  somewhat  heavier  than  usually  oan  be  attained 
with  standard- density  bales*  tended  to  aooentuate  this  development. 
Sinoe,  in  order  to  obtain  the  lowest  available  ocean  rates*  ootton 
exported  must  be  oompressed  to  high  density*  considerable  ootton  is 
now  oompressed  to  high  density  in  the  interior  in  order  to  obviate 
the  need  for  recompression  at  ports. 
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GEOGRAPHICAL  DISTRIBUTION  OF  COMPRESS  INDUSTRY 

Cotton  compress  plants  usually  have  been  looated  at  strate- 
gical points  with  respeot  to  areas  of  ootton  production  and  lines 
of  movement  of  the  ootton  (fig.  1).   The  heaviest  concentration  of 
such  establishments  is  in  the  Mississippi  Valleys  where  ootton  pro- 
duction is  relatively  larget  and  at  the  various  ports  where  the 
ootton  moves  for  concentration  and  distribution  to  domestic  mill 
oenters  and  to  export  markets' 

There  is  a  relative  spars ity  of  oompresses  in  the  South- 
eastern States  where  ootton  produotion  is  comparatively  heavy. 
This  is  explained  by  the  faot  that  the  extra  expense  of  compressing 
ootton  bales  is  justified  only  when  the  ootton  is  to  be  transported 
considerable  distances.  As  the  major  portion  of  the  ootton  pro- 
duced in  the  Southeastern  States  is  oonsumed  by  local  mills t  only 
a  minor  part  of  the  ootton  is  oompressed. 

In  the  central  and  southwestern  areas  of  cotton  production* 
practically  all  the  ootton  crop  is  of  neoessity  transported  rela- 
tively long  distanoes  to  domestic  mill  points*  which  are  concen- 
trated in  the  Southeast  and  in  New  England*  or  to  export  markets. 
Uader  these  oiroumstanoes,  practically  all  of  the  ootton  is  com- 
pressed at  or  near  the  place  of  growth  or  at  the  point  where  it  is 
concentrated  for  merchandising.   This  situation  explains  the  fact 
that  these  areas  are  well  supplied  with  oompress  facilities. 

These  regional  differences  with  respeot  to  practices  asso- 
ciated with  the  handling  and  compression  of  ootton  are  apparent 
from  the  faot  that  although  the  Southeastern  States  produce  more 
than  25  peroent  of  the  United  States  ootton  orop*  only  about  12 
peroent  of  all  oompress  plants  in  the  United  States  are  located  in 
these  States  and  less  than  5  peroent  of  the  total  ootton  compressed 
is  oompressed  there  (table  1).   The  average  volume  per  oompress  in 
the  Southeast  is  only  about  one-third  of  that  for  oompresses  in  the 
oentral  and  southwestern  parts  of  the  Cotton  Belt. 
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FIGURE  1.  -  LOCATION  OF  COTTON  COMPRESSES  WITH  RESPECT  TO  AREAS  OF  COTTON  PRODUCTION. 


The  top  seotion  shows  the  geographic  distribution  of  ootton  oompresses  in  the  United  States  as  of 
1939-   The  lower  seotion  shows  the  areas  of  ootton  production  in  the  United  States 
as  of  1937'   Compresses  are  located  at  the  prinoipal  cotton  ports  and  at  points 
throughout  the  interior  of  the  Ootton  Belt  that  are  strategically  looated  with 
respeot  to  produoing  areas  and  the  lines  of  movement  of  the  ootton  in  ohannels 
of  distribution. 
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Table  1.  -  Cotton  oompresses»  cotton  produced,  and 
ootton  compressed  in  speoified  States  and  regions, 
season  1937-38 


Compresses 


State  and 
region 


j      :Peroent 
: Number: of  U.  &i 
t  j total 


i 


Alabama  .........: 

Florida  : 

Georgia  . . .  < t 

New  Jersey j 

North  Carolina  . . t 
South  Carolina  . .: 

Virginia : 

Total        : 
Southeast  . : 

: 

Arkansas : 

Louisiana t 

Mississippi : 

Missouri : 

Tennessee : 

Other : 

Total        : 
Mississippi: 
Valley  . :_ 

• 
• 

Arizona  : 

California : 

New  Mexico : 

Oklahoma  • : 

Texas  :_ 

Total        :" 
Southwest  « : 


15  * 

2 

14 
1 

2 

5 
l 


40 


33 
27 

58 

6 

14 


138 


2 
5 

2 

23 

114 


146 


United  States.  :  324 


4.6 

.6 

4.3 

•3 

.6 

1.6 

•3 


12.3 


10.2 

8.3 

17.9 
1.9 

4.3 


J&± 


.6 
1.6 

o  D 
7.1 

2kL 


45*1 


100.0 


Cotton  produced 


:Peroent 
Bales      i of  U.S. 
: total 


1,566,602s 

35,3t>3* 
1,473.984: 

» 

780,594s 

996,175$ 

40,215 


4.892,933 


1,808, 

1.050, 

2,561, 

390, 

633. 
18, 


8.6 

.2 

8.1 

4-3 

5.4 

.2 


26.8 


840 

629 

778 

219: 

335 1 

498: 


Cotton  oompressed 
jPeroent 
Bales      :of  U.S. 
: total 


224, 

34. 

143. 

10, 

109. 

9. 


635  s 
200: 
507s 

» 

028: 
358: 
454  s 


531. 


: 
182: 


9.9 
5-8 
14.0 
2.1  : 
3-5  1 
.1 


1.115. 

1.554. 

1.891. 
214, 
688, 


845: 
370: 
218: 
713  s 
405: 


6,463.299  s     35-4 


310, 
723. 
153. 
756, 
4.952. 


199s  1.7 

035 :  4-  0 

812 :  .8 

419s  4-2 

378:  27.I 


6.895.843s     37.8 


18,252,075s    100.0 


1.9 

•3 

1.2 

.1 
.9 
.1 


4*5 


9.5 

13.2 
16.1 

1-8 

5.8 


5,464.551s  46-4 


168,385:  1-4 

741.731s  6.3 

139.318s  1.2 

504,326:  4.3 

4.218,114s  35.9 


5.771.874s  49*1 


11,767.6071  loo.o 


Data  relative  to  production  based  on  reports  of  U.  S»  Bureau  of  the 
Census;  data  relative  to  compression  based  on  survey  of  cotton  com- 
presses oonduoted  by  the  Agricultural  Marketing  Service- 
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ORGANIZATION  OF  THE  INDUSTRY 

A  cotton  compress  establishment  represents  a  relatively  large 
investment  for  press  equipment  and  other  facilities  needed  for 
handling  cotton  in  connection  with  compression  and  concentration. 
Because  of  the  oapital  required  and  the  various  risks  incident  to  the 
business,  most  compress  facilities  are  operated  under  the  oorporate 
form  of  business  organization. 

For  the  most  part,  the  compress  industry  is  operated  as  large- 
scale  integrated  enterprises.   Approximately  75  peroent  of  the  com- 
presses of  the  United  States,  handling  about  78  percent  of  all  cotton 
compressed,  are  operated  as  multiple  units  or  ohain  organizations 
(table  2).   Only  about  25  peroent  of  the  oompresses,  handling  about 
22  peroent  of  the  cotton,  are  operated  as  local  independent  enter- 
prises.  In  the  Southeast,  about  52  peroent  of  the  compresses  are 
independent  looal  enterprises  as  compared  with  23  percent  and  20  per- 
cent, respectively,  in  the  Mississippi  Valley  and  the  Southwest. 

The  cotton  compress  industry  is  to  a  considerable  extent 
integrated  vertically  as  well  as  horizontally.   That  is  to  say,  not 
only  is  a  large  segment  of  the  cotton  compress  industry  operated  by 
ohain  organizations,  hut,  in  many  instances,  owners  of  oompress 
facilities  are  engaged  in  related  enterprises  suoh  as  the  ginning 
and  merchandising  of  cotton.   There  is  a  very  olose  affiliation  of 
the  compress  industry  with  ootton  merchandising-   A  substantial  pro- 
portion of  the  oompresses  are  operated  by  companies  whioh  are  sub- 
sidiaries of  ootton  merchandising  firms.   In  many  other  cases,  ootton 
merohants  are  owners  of  stock  in  oompress  oompanies. 

Compress  faoilities  at  several  of  the  cotton  ports  are  State- 
owned  or  munioipally  owned.  In  some  instances,  these  facilities  are 
operated  as  private  enterprises  under  lease. 

COMPRESS  EQUIPMENT 

Number  of  Compress  Establishments  and  Presses 

In  1939  there  were  324  oompress  establishments  in  the  United 
States,  including  35^   press  installations  (table  3)-   Twenty-eight 
establishments  had  2  presses  eaoh  and  3  had  3  presses  eaoh.   A 
total  of  33&   presses  were  in  aotive  operation  during  the  season 
1937-38  (table  4). 


-  9  - 


Table  2.  -  Cotton  compresses  operated  as  single  and 
multiple  units  and  cotton  oompressed,  by  States  and 
regions,  season  1937-38 


State  and 
region 


Single  units 


Operated  as 


Multiple  units 


Presses 


Cotton 
oompressed 


Presses 


Cotton 
oompressed 


i Number j  Pot. ;  Bales   ;  Pot. :  Number:  Pot. j  Bales  :  Pot. 


Arizona  .... 
California  . 
New  Mexico  . 
Oklahoma  . . . 

Texas  

Total 

Southwest  . 

United  States. 


9 
1 

4 
1 
1 
6 
1 


23 


Alabama  .........  $ 

Florida * . .  : 

Georgia : 

New  Jersey : 

North  Carolina  . .: 
South  Carol ina  • « : 

Virginia : 

Total        :" 
Southeast  • : 

• 

Arkansas : 

Louisiana  • s 

Mississippi  .....: 

Missouri : 

Tennessee  .......:__ 

Total        j 
Mississippi: 
Valley  . :_34 


4 
8 

17 

3 
2 


2 
2 

29 


33 


90 


:  60.0: 

t  50.0: 
:  25.0: 
jIOO.O: 
:  50.0: 

s  85-7: 
:100.0: 


104,210:  46-4: 

2,000:  5'9 

26,661:  18.7 

* 
* 

1,700:  17*0 

106,300:  97.2 

9, 454  j  loo.o 


52.3:  250*325:  47.2 


11.1 
25.8 
28.8 
50. 0: 
13.3: 


119.894 
224,738 


6 

1 

12 

1 

1 


21 


10.7: 
14-5: 


483,347:  25.6: 

99.797:  46.5: 

142,100:  20.7: 


32 
23 
42 
3 
13 


:         s     % 
23.1:1,069.876:  19.6:  113 


40.0 
50.0 
75.0 

50.0 
14.3 


120,425:  53.6 

32,200:  94.1 

116,040:  81. 3 


8,328 

3.058 


47*7:  280,051 


88.9 
74-2 
71.2 
50.0 
86.7 


83.O 
2.8 


52.8 


995.926:  89.3 

1,323.582:  85.5 

1,407.871:  74-4 

114.916:  53-5 

545.443:  79.3 


76.9:4.387.738:  80. 4 


2  :100.0:   168,385 

33- 3 J  194.000:  26.2:   4  s  66.7:  547.731 

100.0:   139,318:100.0:  j     : 

:         :     :  27  ilOO.O:  504,178 

22-3:  917.836:  21.8:  101  :  77-7:3.296,043 


19.8:1,251.154 


25-1 


2,571.355 


100.0 
73-8 

100.0 

78.2 


21.7:  134  :  80.2:4,516,337:  78. 3 


:      :     :         : 

21.9:  268  :  74.9:9.184,126:  78.1 


Data  based  on  a  survey  of  cotton  compresses  conducted  by  the  Agricultural 
Marketing  Service. 
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Table  3*  ~  Cotton  oompress  establishments  and 
press  installations,  by  States,  season  1938-39 


State 


Oompress 
establish- 
ments 


Number 


i 

Alabama : 

Arizona : 

Arkansas  j 

California  ; 

Florida : 

Georgia i 

Louisiana : 

Mississippi t 

Missouri .....: 

New  Jersey  •  •  •  ■ i 

New  Mexioo  : 

North  Carolina : 

Oklahoma >  •  • : 

South  Carolina j 

Tennessee t 

Texas   •  : 

Virginia  : 

i 

United  States   •  •  •  : 


1 


Compress  establish- 
ments with  — 
2 


Number 


15   I 

15 

2    i 

!         2 

33      i 

30 

5 

i           4 

2 

:      2 

14 

t     12 

27   . 

<    25 

58 

i    57 

6 

i            6 

1 

t     1 

2 

l               2 

2 

i               2 

23 

i     19 

5 

!      3 

14 

i          13 

114 

i          99 

1 

t     1 

presses 


3 
presses 


Total 
presses 


Number 


3 

1  ; 

2  j 
1 


Number  :   Number 


4 

2  8 

1  : 

14  « 


t 
1   s 


15 

2 

36 
6 

2 

16 

31 

59 

6 

1 

2 

2 

27 

7 

15 

130 

1 


324 


293 


28 


3      : 


358 


Data-  based  on  a  survey  of  cotton  oompresses  oonduoted  by  the  Agri- 
cultural Marketing  Servioe. 

Types  of  Equipment 

Two  types  of  compression  for  so-called  "square"  ootton  bales 
oustomarily  are  used  in  the  United  States,  namely,  "standard  density" 
and  "high  density."   In  oompressing  bales  to  standard  density,  the 
gin  bales  are  plaoed  in  the  press  in  the  position  as  originally 
formed  at  the  gin  and  pressure  applied  vertically  to  reduce  their 
thickness.   If  higher  densities  are  required,  the  bales  are  first 
pressed  from  the  two  sides  to  reduoe  their  width,  then  vertically  to 
reduoe  their  thickness.   Essentially  the  same  types  of  equipment  are 
used  for  both  types  of  compression,  the  difference  being  that  for 
high-density  compression  the  press  equipment  includes  a  pair  of  so- 
oalled  side  doors  for  reducing  the  width  of  the  bales  and  for  holding 
them  in  position  while  vertical  pressure  is  applied-   High-density 
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presses  are  able  to  perform  standard- density  compression  by  omitting 
the  side  door  operation.  With  few  exceptions*  a  speoial  lower- platen 
attachment  is  used  on  suoh  presses  for  standard- density  compression' 
Of  the  358  presses  in  the  United  States,  287  are  equipped  for  both 
high-density  and  standard-density  compression  whereas  71  are  equipped 
for  standard- density  compression  only  (table  4)» 

Prom  the  standpoint  of  the  principle  employed  in  applying 
pressure  for  compression*  there  are  three  distinct  types  of  compress 
equipment  now'  in  use  in  the  United  States.   These  arej(l)  steam 
oylinder*  (2)  hydraulio*  and  (3)  geared  mechanical. 

The  steam-oylinder  type  of  press  is  used  muoh  more  extensively 
than  either  of  the  other  two  types  (fig.  2).   Of  the  358  presses  In 
the  United  States*  333   employ  the  steam-oylinder  prinoiple  of  com- 
pression. 9  are  hydraulic*  and  16  are  geared-meohanioal  presses. 

The  relative  importance  of  these  three  types  of  presses  is 
indioated  by  the  faot  that  about  95  peroent  of  the  cotton  oompressed 
during  the  season  1937-38  was  oompressed  by  steam-oylinder  presses 
as  oompared  with  1  peroent  and  4  peroent  for  the  hydraulio  and  the 
geared-meohanioal  presses*  respectively. 

There  are  several  makes  of  each  of  the  three  types  of  presses. 
Differences  between  the  various  makes  of  steam  presses*  from  the 
standpoint  of  the  mechanical  principles  involved  and  method  of  opera- 
tion* are  not  great.   The  same  is  true  of  the  various  makes  of 
hydraulio  presses.   There  are*  however*  significant  differences  in 
the  systems  of  leverage  employed  by  the  various  makes  of  presses 
grouped  under  the  designation  "geared  mechanical."  These  inolude 
oable-aotuated  oam  levers*  worm  and  seotors,  and  geared  fly-wheel 
discs.   The  souroe  of  power  employed  by  the  geared-meohanioal  types 
of  presses  varies  also  and  includes  electric  motors*  internal  combus- 
tion engines*  and  horizontal  steam  engines. 

Pressures  Employed 

Cotton- compress  equipment  is  oharaoterized  by  its  massive 
size  and  the  enormous  pressures  exerted  on  the  bales  of  ootton.   Some 
of  the  steam  presses  weigh  as  much  as  350  tons.   Observed  pressures 
applied  for  standard-density  compression  by  the  customary  types  of 
steam-oylinder  presses*  range  from  744  to  1*637  pounds  per  square 
inoh  of  bale  surface  in  contact  with  the  press  platen.   This  represents 
a  total  pressure  on  the  ootton  bale  of  from  about  ls250,000  to 
2,750*000  pounds  or  625  to  1»375  tons. 
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FIGURE  2.  -  STEAM- CYLINDER  COMPRESS- 


Top  seotlon  shows  a  gin  bale  in  plaoe  immediately  before  compress ion « 
Lower  seotion  shows  bale  after  oompression  with  ties  in 
plaoe  and  ready  to  be  released  from  press* 
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For  high-density  compression,  pressures  vary  from  980  to 
2,155  pounds  per  square  inoh  of  bale  surfaoe  in  oontaot  with  the 
press  platen.   The  surfaoe  area  of  the  hale  in  contact  with  the 
press  platen  is  smaller  than  for  standard- density  compression.   The 
range  in  total  pressures  is  the  same. 

Wide  variations  in  pressures  exerted  on  individual  bales  are 
aooounted  for  by  differences  in  the  aotual  density  attained  and  by 
differences  in  pressure  required  to  attain  a  given  density  for 
bales  varying  in  weight  and  in  the  moisture  oontent  of  the  ootton. 

Boiler  pressures  oarried  at  steam-oylinder  oompresses  vary 
from  about  90  to  160  pounds.   The  working  steam  pressure  in  the 
oylinder  during  compression  varies  from  about  50  to  120  pounds,  with 
an  average  of  about  90  pounds.   Although  the  diameters  of  the  steam 
oylinders  range  from  72  inohes  to  100  inohes,  250  of  the  333   steam 
presses  are  equipped  with  oylinders  80  inohes  in  diameter. 

Time  Rate  of  Compression 

The  volume  of  cotton  oompressed  per  hour  varies  materially  as 
between  oompresses.  The  average  rate  is  about  95  bales  per  hour  for 
standard- density  compression  and  85  bales  per  hour  for  high-density 
compression  (table  5)*  The  extra  operation  involved  in  high- density 
compression  reduoes  the  number  of  bales  that  can  be  handled  per  unit 
of  time. 

Table  5«  -  Average  rate  of  compression  of  ootton  per 
hour,  by  type  of  compression  and  by  type  of  equipment* 
season  1937-38 


Type  of  compression  and         t     Average  number  of  bales 


equipment 


Standard  density: 

Steam  presses  

Hydraulio  presses  

Geared-meohanioal  presses  

All  standard- density  compression 


High  density: 

Steam  presses  

Hydraulio  presses  

Geared-meohanioal  presses  

All  high- density  compression 


oompressed  per  hour 


Bales 


96 
66 
73 
94 


85 
50 
67 
85 


Data  based  on  a  survey  of  ootton  oompresses  oonduoted  by  the  Agri- 
cultural Marketing  Service. 
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The  rate  of  compress ion  varies  also  with  the  type  of  equip- 
ment used*   For  standard-density  compression  the  averages  for  hales 
compressed  per  hour  are  96,  66,  and  73  for  "the  steam-oylinder, 
hydraulic  and  geared-meohanioal  types  of  presses*  respectively.   In 
the  oase  of  high-density  compression,  the  average  number  of  bales 
handled  per  hour  is  85  for  steam  presses,  $0   for  hydraulic,  and  6? 
for  geared-meohanioal. 

The  volume  of  ootton  compressed  per  unit  of  time  depends  not 
only  upon  the  type  of  compression  and  the  type  of  equipment  used  but 
also  upon  the  size,  experience,  and  skill  of  the  compress  orew,  the 
oondition  of  the  equipment,  and  the  weight  and  condition  of  the 
bales  to  be  compressed*  Extra  heavy  bales  require  considerably  more 
time  for  the  oompressing  process.   Likewise,  very  dry  ootton  is  more 
diffioult  to  oompress  than  ootton  of  normal  moisture  content. 

VOLUME  OP  OOTTON  HANDLED 

Per  Unit  of  Equipment 

The  volume  of  ootton  handled  per  press  varies  from  less  than 
5t000  bales  to  about  200,000  bales  annually  (table  6).   More  than 
two- thirds  of  the  compresses  handle  a  volume  between  15*000  and 
100,000  bales  per  year*  About  one- fourth  of  the  compresses  have  an 
annua]  volume  of  less  than  15*000  bales  per  year.   Only  about  5  per- 
cent of  them  have  a  volume  in  exoess  of  100,000  bales* 

As  a  general  rule,  the  compresses  looated  at  ports  handle  a 
larger  volume  of  ootton  than  compresses  looated  at  interior  points. 
The  average  volume  per  press  at  the  ports  was  about  45»000  bales 
during  the  season  1937-38  &s  oompared  with  an  average  of  about 
32,000  bales  at  interior  locations.   Less  than  l\.   peroent  of  the 
interior  compresses  had  a  volume  in  exoess  of  100,000  bales  per  press 
as  oompared  with  more  than  9  peroent  for  the  port  compresses. 

The  average  volume  per  press  in  the  Southeast  was  about  12,000 
bales  as  oompared  with  averages  of  39,000  bales  and  37*000  bales  per 
press  for  the  Mississippi  Valley  and  the  Southwest,  respectively* 
None  of  the  compresses  in  the  Southeast  handled  a  volume  in  exoess 
of  50,000  bales  during  the  season  1937-38* 

By  Type  of  Oompress ion 

For  the  Ootton  Belt  as  a  whole,  slightly  more  than  a  third  of 
the  ootton  oompress ed  is  compressed  to  standard  density  and  almost 
two-thirds  is  compressed  to  high  density  (table  7)*   The  proportions 
for  the  two  types  of  compression  vary,  however,  from  year  to  year  and 
for  different  seotions  of  the  Ootton  Belt.   In  the  South east, where 
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only  a  limited  part  of  the  ootton  is  oompressed  at  all  and  where  that 
whioh  is  oompressed  is  intended  for  export,  the  major  part  of  the 
oompression  is  high  density.  In  the  Mississippi  Valley,  on  the  other 
hand,  where  a  large  proportion  of  the  ootton  goes  to  domestio  mills, 
about  70  peroent  of  the  ootton  is  oompressed  to  standard  density.  In 
the  Southwest,  where  the  bulk  of  the  ootton  is  exported,  less  than  10 
peroent  is  oompressed  to  standard  density  and  more  than  90  peroent  is 
oompressed  to  high  density.  In  the  State  of  Texas,  more  than  95  per- 
oent is  oompressed  to  high  density. 

Only  about  15  peroent  of  the  ootton  oompressed  to  standard 
density  is  reoompressed  to  high  density.   In  the  Southwest,  however, 
about  half  of  the  standard  density  ootton  is  reoompressed  to  high 
density.   A  very  small  proportion  of  the  bales  originally  oompressed 
to  high  density  are  reoompressed  to  standard  density. 

RATES  CHARGED  FOR  COMPRESS  SERVICES 

Compression 

Charges  for  oompressing  ootton  usually  are  made  on  a  per-bale 
basis,  regardless  of  the  weight  of  individual  bales.   During  the 
season  1933-39 »  almost  80  peroent  of  the  ootton  was  oompressed  on 
this  basis  (table  8).   Charges  for  the  ©empress ion  of  the  remainder  of 
the  ootton  were  made  on  a  weight  basis.  All  the  ootton  oompressed  in 
Hew  Mexioo  and  praotioally  all  of  that  oompressed  in  Oklahoma  was 
handled  on  a  weight  basis.   Considerable  ootton  was  oompressed  on 
this  basis  also  in  the  States  of  Texas,  California,  and  Tennessee. 

Although  there  is  considerable  variation  in  rates  oharged  for 
the  compression  of  ootton,  the  customary  rates  over  most  of  the 
Cotton  Belt  are  60  oents  per  bale  for  standard  density  and  75  oents 
per  bale  for  high  density  (table  9)>   Rates  are  slightly  higher  in 
some  of  the  Western  States,  particularly  in  Arizona  and  California. 
In  most  instances,  the  rate  for  standard- density  compression  is  sub- 
stantially lower  than  for  high-density,  because  a  greater  number  of 
bales  ©an  be  oompressed  per  hour  and  because  other  equipment  and 
operating  oosts  are  less. 

Rates  vary  somewhat  for  different  seotions  of  the  country,  de- 
pending primarily  on  competitive  oonditions  and  custom  in  eaoh  looal- 
ity.   Average  rates  have  varied  very  little,  however,  during  the 
8-year  period  1932-33  to  1939-40*   The  United  States  average  rate 
for  high-density  compression  has  varied  from  a  low  of  72  oents  per 
bale  for  the  seasons  1935-36  and  1936-37  to  a  high  of  78  oents  per 
bale  for  the  seasons  1933-34  and  1934-35*   The  Ifciited  States  average 
rate  for  the  season  1939-4°  w&>  77  oents  per  bale*  Average  rates 
for  standard- density  compression  have  varied  from  a  low  of  60  oents 
per  bale  for  the  1936-37  season  to  64  oents  for  the  seasons  1934-35 
•nd  1935-36. 
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Table  8*  -  Extent  to  which  charges  for  compress ion 
of  cotton  are  assessed  on  per—bale  basis  and  on 
actual  weight  basis,  by  States,  season  1938-39 


Percent 


»       Proportions  of 

State       * with  charges 

Per-bale  basis 
:   Bales 

Alabama  .  • : 

Arizona . 

Arkansas  • : 

California  •  •  •  • : 

Florida i 

Georgia : 

Louisiana i 

Mississippi t 

Missouri  • <  s 

New  Mexioo .  s 

North  Carolina : 

Oklahoma t 

South  Carolina  »....? 

Tennessee s 

Texas  . . . . t 

Virginia  ............ 

: 
Total  ........ 


ootton  oompressed 
assessed  on  — 


Actual  weight  basis 


Bales 


Peroent 


201,819 

1          89.8 

• 
• 

22,816 

t     10.2 

168,385  s 

:    100.0 

! 

1,060,820 

1     95.1 

I 

55.ooo 

1     4-9 

551.731 

»     74.4 

t 

190,000 

t       25.6 

34.200  j 

t   100.0 

: 

142,701 

1    100.0 

$ 

1.548.320  ! 

100.0 

t 

1,828,849 

t       96.7 

t 

62,369  j 

1     3-3 

214.713 

:    100.0 

J 

1 

139. 318  i 

:    100.0 

10.028 

l    100.0 

• 
• 

1,882  s 

.4 

s 

502,296 

1       99.6 

109.358  j 

t     100.0 

3 

565.770 

1    82.3 

1 

121,773  1 

t       17.7 

2,762,449 

!       65-6 

% 

1.451.430  , 

I       34.4 

9.454  1 

100.0 

% 

9,210,479  i 

78.4 

% 

• 
• 

2,545.002  j 

21.6 

Data  based  on  a  survey  of  ootton  compresses  oonduoted  by  the  Agri- 
cultural Marketing  Service* 

Receiving  and  Related  Services 

A  number  of  services  are  performed  by  the  compress  industry 
that  are  incident  to  the  compression  and  concentration  of  cotton*   The 
basis  of  oharging  for  these  servioes  is  not  standardised  in  the  indus- 
try.  Usually  a  flat  per-bale  charge  is  made  for  servioes  associated 
with  the  receiving  of  the  ootton.   The  items  included  in  the  receiving 
charge  vary  for  different  compresses  but  usually  include  the  issuance 
of  a  warehouse  receipt,  weighing,  sampling,  marking,  and  from  5  to  3° 
days9  storage.  Average  rates  for  these  servioes  have  not  varied  mater- 
ially during  the  8- year  period,  1932-33  to  1939-40.  inclusive.   The 
average  rate  for  the  United  States  was  23  oents  per  bale  for  the 
season  1939-40  (table  10).  Some  oompresses  do  not  make  a  reoeiving 
oharge  if  they  compress  the  cotton* 
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Table  10.  -  Average  reoeiving  oharges  1/   per  bale  at 
ootton  oompresses*  by  States*  seasons  1932-33  to  1939-40 


State 


1932- 
1933 


1933- 
1934 


1934-:.1935-!l936-;i937- 
1935  ;i936  *1937  1938 

•        IS 


1938-1939- 
1939  :s1940 


Cents 


Cents 


Cents :  Cents  t  Cents  %  Cents 


Cents  $  Cents 


Alabama  

Arizona  

Arkansas  

California  .'... 

Florida  

Georgia  

Louisiana  

Mississippi 

Missouri  

New  Mexico 
North  Carolina 

Oklahoma  • 

South  Carolina 

Tennessee  

Texas  

Virginia  


34 
25 
25 
29 
25 
16 
25 
25 
25 
25 

40 
15 

28 
25 
25 
27 


32 
25 
25 

30 

25 
26 
20 
25 
25 
25 

40 
15 

40  » 
25  t 
22  : 
30  t 


30 

25 

40 
30 
30 
29 
30 
36 
40 
25 
40 

15 
26 
40 
39 
30 


30  » 
25  » 

25  : 
30  : 
30  s 
25 

30 
31 

25 
25  : 
25  i 
15  : 
25 
25 
21 

25 


30  t 

25  i 
25  t 
27  * 
35  t 
35  * 
25  : 
25  : 
25  s 
25  s 
25  : 
15  % 
25  : 
25  i 
21  $ 


35 

25 

40 
30 
35 
30 
41 
40 
40 
25 
25 
15 
25 
40 
22 


30  t    30 


31  * 

27  % 
25  1 

24  j 
30  s 

34  t 

32  % 
32  t 

25  $ 
25  : 

35  t 
15  ; 
27  $ 
25  : 
27  % 
25  i 


30 
27 
15 
22 

35 

31 
28 
28 
17 
25 
37 
15 
35 
15 
23 

25 


United  States  . • 


24 


23  j  35  t    25  1    24,  31 


t 

27  * 


23 


Based  on  published  tariffs  of  oommeroial  oompresses. 
1/   Inoludes  issuance  of  warehouse  reoeipt*  sampling*  weighing*  marking 
or  tagging*  and  storage  for  periods  varying  from  0  to  3°  days. 

Storage 

Although  ootton  is  generally  considered  to  be  a  non-perishable 
oommodity,  this  is  true  only  if  it  is  proteoted  from  the  weather. 
Cotton  deteriorates  fairly  rapidly  unless  kept  dry.   Furthermore*  be- 
oause  of  its  high  inflammability*  special  precautions  are  required  in 
the  way  of  protection  against  loss  from  fire-   Under  these  oiroumstanoes* 
the  proper  storage  of  ootton  between  the  time  it  is  ginned  and  the  time 
it  is  delivered  to  ootton  mills  is  a  very  Important  service*  whioh  is 
performed  not  only  by  oompress  establishments  but  by  warehouses  not 
providing  oompress  facilities. 

Rates  charged  for  the  storage  of  a  bale  of  cotton  are  quoted 
either  on  a  daily  or  on  a  monthly  basis*  depending  somewhat  upon  local 
conditions  and  oustom.  As  stated  previously*  the  reoeiving  charge 
generally  inoludes  a  short  period  of  storage.   Usually  the  essential 
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services  inoident  to  concentration  can  be  performed  within  that 
period.   Regular  storage  rates  become  effeotive  upon  tne  termination 
of  this  period  if  the  ootton  is  to  be  held  in  stock.   In  some  in- 
stances* particularly  in  the  Mississippi  Valley  States*  a  substantial 
reduotion  is  made  in  rates  after  the  ootton  has  been  in  storage  for 
60  or  90  days. 

Average  storage  rates  have  varied  little  during  the  8- year 
period  1932-33  to  1939-40*   The  United  States  average  rates  have 
varied  from  a  high  of  24  oents  per  bale  per  month  for  the  seasons 
1936-37  and  1937-38  to  a  low  of  20  oents  for  the  season  1939-40 
(table  11).   Reoently*  insuranoe  ooverage  has  been  inoluded  with  the 
oharge  for  storage  service  and  at  the  same  time  rates  for  storage 
have  been  reduoed. 

Table  11.  -  Storage  rates  for  ootton:  1/  Average  monthly 
oharges  per  bale  per  month*  by  States,  seasons  1932-33 
to  1939-40.  inclusive 


State 


:1932-*1933- 
J1933  J1934 


1934- 
1935 


1935-  '1936- 
1936  J1937 


1937- 
1933 


1938- '1939- 
1939  :1940 


: Cents: Cents 


Cents 


Cents : Cents : Cents 


Cents : Cents 


Alabama  

Arizona  

Arkansas  

California 

Florida  

Georgia  

Louisiana  

Mississippi  •  •  • 

Missouri  

New  Mexioo 
North  Carolina 
Oklahoma  ...... 

South  Carolina 

Tennessee  

Texas  

Virginia  


:  21 

:  20 

:  25 

:  22 

t  20 

i  20 

:  25 

:  25 

:  25 

1  25 

:  25 

:  15 

:  26 

1  25 

:  24 

:  10 


:      22 

:  20 
25 
20 
20 
22 
12 
25 
:  25 
:  25 
:  25 
:  15 
:  25 
:  25 
:      21 

1      15 


United  States 


il 


21 


20 
20 

25 
20 
20 
20 
18 
24 
25 
25 
25 
15 
27 
25 
25 
15 


20  : 
20  : 

25  : 
20  : 
20  : 
20  : 
18  j 
25  1 
25  s 
25  : 
25  : 
15  « 
25  : 
25  : 
23  : 
15  : 


20  :   24 


20 


20 


25  J  25 
25  :  20 
20  :   20 


20 

23 
25 
25 


20 

24 
25 
25 


25  :  25 

25  :  25 

15  :  15 

25  :  28 


25  « 

25 

15 


21 


t 
22  : 


il 


25 
24 

15 


24 


22 
20 
20 
21 
20 
21 


15  * 
26  : 
20  : 


23 
20 

15 

20 
20 
22 


22  j  20 

22  :  19 

20  :  15 

25  :  25 

25  :  25 


15 
25 
15 


22  t     23 
15  :   15 


21  t      20 


Based  on  published  tariffs  of  oommeroial  oompresses. 
1/   For  unoompressed  ootton  or  for  ootton  for  whioh  no  differential  is 
provided  for  oompressed  ootton. 


-  23  - 


Since  the  spaoe  required  for  the  storage  of  oompressed  ootton 
is  considerably  less  than  that  required  for  unoompressed  ootton. 
some  oompresses  provide  a  differential  rate  for  oompressed  bales. 
For  the  season  1938-39*  56  oompresses*  or  17  peroent  of  the  active 
establishments,  charged  lower  rates  for  the  storage  of  compressed 
bales  than  for  flat  bales  (table  12).   As  a  general  rule*  those 
establishments  whioh  do  not  provide  a  differential  rate  either  follow 
the  policy  of  oompressing  all  ootton  upon  arrival  or  reserve  the 
right  to  oompress  the  ootton  in  the  event  of  a  shortage  of  storage 
space* 

Table  12.  -  Extent  to  which  compresses  provide  differ- 
ential rates  for  storage  of  oompressed  and  unoompressed 
cotton  and  average  rates  for  eaoh*  by  States*  season 
1938-39 


State 


Oompresses  with  storage  rate  — 


Same  for  flat  and 
| oompressed  bales 


Differential  for 
oompressed  bales 


Average  storage 
rate  per  bale 
per  month  U 


Com-   ;  Unoom- 
pressed: pressed 
ootton  : ootton 


; Compresses : Percent: Compresses 


Alabama  

Arizona  

Arkansas  

California  

Florida  

Georgia  

Louisiana  

Mississippi 

Missouri  

New  Mexioo  

North  Carolina  . 

Oklahoma  

South  Carolina  . 

Tennessee  

Texas  

Virginia  


8 
35 


4 
31 

52 
6 

2 
26 

5 
15 
95 

1 


53-0  : 


100.0  : 

: 

• 

27.0  : 
100.0  : 

98.0  5 
100.0  : 
100.0  j 


100.0 
71-0 

100.  0 
81.0 

100.0 


7 
2 

6 

2 

11 


2 

2 

23 


Peroent 


Cents  :  Cents 


47.0 
100.0 

100.0 
100.0 

73-0 

2.0  . 


17  j 

15    . 

15 
15 
15 

18 


100.0  :   20 
29.0  s    22 

19. 0  :   17 


22 
20 

21 
20 
20 

24 


25 
32 

30 


United  States 


1  t  :       J       J 

280   i      83.O  :     56    t      17«0  s    17   s   24 


Based  on  published  tariffs  of  commercial  compresses. 
1/   Includes  only  presses  quoting  differential  rates. 
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DISTRIBUTION  OF  COTTON  FROM  COMPRESSES 

Eaoh  ootton  oompress  has  been  looated  to  serve*  and  usually 
does  serve*  a  fairly  well  defined  ootton- produoing  area-   Under  com- 
petitive conditions*  however*  there  is  considerable  overlapping  of 
territories  served  by  individual  compresses  looated  at  interior 
points  as  well  as  at  ports* 

The  distribution  of  ootton  from  interior  oompress  points  con- 
forms to  a  different  and*  in  each  instance*  rather  distinct  pattern 
for  oompresses  looated  in  each  of  the  three  major  cotton- produoing 
regions.   In  the  Southeast,  about  90  percent  of  the  ootton  from  oom- 
presses goes  direct  to  domestio  mill  points  (table  13).   The  remainder 
goes  to  ports.   In  Alabama,  a  larger  proportion  of  the  ootton  goes  to 
ports  than  is  the  case  for  other  Southeastern  States. 

In  the  Southwest,  about  90  peroent  of  the  cotton  is  shipped  to 
ports •   Slightly  less  than  10  peroent  is  shipped  direct  to  domestic 
mill  points  and  a  negligible  part  goes  to  other  interior  oonoentration 
points- 

Shipments  of  ootton  from  interior  oompress  points  in  the 
Mississippi  Valley  States  are  somewhat  more  diverse  than  those  in  the 
other  two  regions-   Almost  58  peroent  of  the  ootton  is  shipped  direot 
to  domestio  mill  points.   About  29  peroent  is  shipped  to  ports  and 
nearly  13  peroent  goes  to  interior  concentration  points. 

Most  of  the  ootton  shipped  from  interior  oompresses  to 
domestio  mill  points  moved  on  a  50*000- pound  oarloading,  which  is  re- 
quired for  the  lowest  available  rail  freight  rates  to  suoh  destina- 
tions.  In  the  Southeast*  however*  where  the  ootton  moved  relatively 
short  distanoes  to  mill  destinations*  about  38  peroent  was  shipped  in 
less  than  carload  lots,  and  16  peroent  was  transported  by  truoks. 

In  the  Southwest,  where  most  of  the  ootton  was  shipped  to 
ports,  the  major  portion  moved  by  rail  on  a  65* 000- pound  loading, 
which  now  provides  the  lowest  available  rate  to  ports  and  for  whioh 
high-density  compression  usually  is  required. 

Cotton  shipped  from  oompresses  in  the  Mississippi  Valley  to 
interior  oonoentration  points  was  praotioally  all  shipped  by  rail  in 
less  than  oarload  lots.  A  limited  quantity  was  moved  to  suoh  destina- 
tions by  truok. 

The  oarloadings  used  in  the  shipment  of  ootton  from  oompress 
points  to  various  types  of  destinations  vary  to  some  extent  on  a 
regional  basis  to  oonform  with  regional  differences  in  the  freight- 
rate  struoture  for  ootton.   This  is  particularly  true  with  respect  to 
the  various  oarload  minima  to  whioh  a  graduated  soale  of  rates  apply. 
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DIMENSIONS  AND  DENSITIES  OF  COTTON  BALES 

Although  the  length  and  width  dimensions  of  gin  press  boxes 
are  standardized  in  this  oountry  at  54  inohes  by  27  inches,  there 
are  substantial  variations  in  the  dimensions  of  the  bales  as  turned 
out  at  gins.   The  variation  in  dimensions  of  individual  bales  is 
even  more  pronounced  after  the  bales  have  been  oompressed. 

Square  bales  of  ootton  after  tying  out  at  gins  vary  in  length 
from  54  inohes  to  58  inches,  as  measured  with  bale  oalipers.   The 
width  dimension  varies  from  27  inohes  to  JO   inches.  As  would  be  ex- 
peoted.  the  thiokness  of  the  bales  varies  more  than  either  of  the 
other  two  dimensions.   The  range  is  from  40  inches  to  50  inohes. 
These  variations  in  dimensions  are  attributable  to  the  oondition  of 
the  side  and  end  doors  of  presses,  the  manner  in  whioh  the  bales  are 
tied  out.  and  more  particularly,  the  weight  of  the  individual  bales. 

The  density  of  square  gin  bales  averages  about  13  pounds  per 
oubio  foot  and  varies  from  about  8  to  18  pounds.   The  density  of 
the  bales  varies  directly  with  bale  weights  (table  14)* 

The  average  dimensions  of  standard- density  bales  are  approxi- 
mately 56  inohes  in  length.  3°  inches  in  width,  and  22  inches  in 
thiokness.   The  range  in  density  is  from  15  pounds  to  29  pounds  per 
oubio  foot,  with  an  average  of  24  pounds.   Usually  a  minimum  of  22.5 
pounds  per  oubio  foot  is  required  by  transportation  oompanies  for 
bales  of  this  type. 

High-density  bales  average  about  57  inches  in  length,  22 
inohes  in  width,  and  22  inohes  in  thiokness.   The  range  in  length  is 
from  56  to  about  60  inohes.   The  width  of  the  bales  varies  from  21 
to  24  inohes.   The  distances  between  the  side  doors  of  high-density 
presses  vary  materially  as  between  individual  presses.   In  most  in- 
stances, this  distanoe  is  20  inohes.  but  the  range  is  from  about  18 
to  22  inches.   The  thickness  dimension  of  high-density  bales  varies 
from  about  20  inohes  to  25  inohes. 


average  density  for  high-density  bales  is  about  33   pounds. 
ty  of  these  bales  varies  directly  with  the  weight  of  the 
bales  from  about  22  pounds  for  light-weight  bales  to  more  than  40 
pounds  for  extra-heavy  bales.   The  minimum  requirement  of  transporta- 
tion oompanies  for  bales  of  this  type  is  usually  32  pounds  per  cubic 
foot. 

The  tied-out  dimensions  of  bales  of  various  types  depend  not 
only  on  the  manner  in  whioh  the  ties  are  attaohed  but  to  some  extent 
also  on  the  number  of  ties  used.  Six  ties  are  universally  used  on 
gin  bales.   For  standard-density  bales,  the  number  used  varies  from 
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7  to  9*   More  than  three- fourths  of  the  bales*  however*  oarry  8  ties 
(table  15)'      Nine  ties  are  used  only  to  a  very  limited  extent  on 
standard- density  bales.   Almost  96  percent  of  the  high-density  bales 
oarry  9  ties.   Only  8  ties  are  used  in  some  instances*  and  occasion- 
ally 10  or  more  ties  are  used.   Usually  the  additional  ties  used  on 
compressed  bales  are  obtained  by  reworking  and  splioing  the  segments 
cut  from  the  ties  removed  from  gin  bales*  when  they  are  reduoed  in 
length*  for  use  on  compressed  bales* 

Table  15*  -  Number  of  ties  used  on  oompressed  bales* 
by  type  of  bale  and  by  States*  season  1937-38 


Alabama  

Arizona  

Arkansas  ...... 

California 

Florida  

Georgia  

Louisiana  

Mississippi  • . . 
Missouri  ...... 

New  Jersey 
New  Mexico 
North  Carolina 
Oklahoma  ...... 

South  Carolina 
Tennessee 

Texas  

Virginia  


8,801 
247,663 


•  : 
.  t 

.  s 


29,492 

579*413 

57,915 


27,112 

6 

474 


All  States  : 950, 876 

i 
Percent :  21. 4 


46,020 

13, 000 

639*542 

114,000 

1,600 

48,634 
479,245 
973*309 
138,969 

52,112 

8,328 

158,889 

19,987 
546*456. 
190*505  8 

10? 


9,680 

30.673 
32,800 

16,000 

3 


55.792s  12,884 


527: 


10,864 
36,550 

2,866 
82,702 


:       t 

430,606.  56,319:235,022 

X  i 

77.3  *   1-3  .   3'2 


160,134: 

155.385: 
197.681:   261 

594*931: 
16.600s 
94»o64» 

1.039.583: 

266,928:  2,892 
17,829: 
% 
87,206: 
1*700$ 
334,220:   205 
47.771:  5.050 
87.123:23.986 
3.896.521:43.618 
8,970: 


7.006,646:76,012 
f 
95.8  $  1.0 


Data  based  on  a  survey  of  ootton  oompresses  oonduoted  by  the  Agri- 
cultural Marketing  Servioe. 
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SPECIAL  PROBLEMS  ASSOCIATED  WITH  COMPRESSION 

Cutting  of  Bales  During  Compression 

For  a  number  of  years  both  domestic  and  foreign  spinners  have 
oomplained  of  the  presenoe  of  outs  of  varying  degrees  of  severity  in 
oompressed  bales  of  American  cotton.   These  have  been  commonly  re- 
ferred to  as  "air  outs9  on  the  assumption  that  they  are  oaused  by 
the  rapid  expulsion  of  air  when  pressure  is  suddenly  applied  to  the 
bales  in  compressing  them.   It  has  been  assumed  also  that  these  cuts 
reduoe  the  spinning  value  of  the  cotton. 

Just  when  the  phenomenon  of  cutting  of  bales  during  compression 
was  first  observed  is  not  definitely  known.   It  has  been  a  subject  of 
discussion*  however*  for  a  number  of  years*  That  it  was  recognized  as 
a  problem  as  far  back  as  1910  is  evidenced  by  the  fact  that  in  that 
year  a  patent  was  granted  by  the  U.  S*  Patent  Offioe  on  an  Invention 
designed  to  eliminate  such  outs*   It  is  interesting  to  note  that  this 
invention*  which  consisted  of  a  provision  for  housing  the  press  in  a 
huge  vacuum  cylinder  and  for  removing  all  the  air  before  compression* 
was  based  on  the  theory  that  the  cuts  were  caused'  by  the  too  rapid 
expulsion  of  air  from  the  bales. 

During  recent  years  the  problem  of  outting  has  reoeived  con- 
stantly increasing  attention  in  the  ootton  industry*   That  it  is 
attracting  considerable  attention  at  present  is  perhaps  due  to  a 
combination  of  circumstances*   The  reoent  tendency  to  use  lighter 
patches  and*  in  some  instances*  to  compress  bales  without  patches* 
has  made  the  cuts  more  apparent  than  formerly  was  the  case*   In  some 
instanoes*  spinners  have  rejected  bales  containing  sever©  outs* 

At  the  18th  International  Cotton  Congress  held  in  Egypt  in 
1938*  &  resolution  dealing  with  this  problem  was  adopted*   The  text 
of  the  resolution  is  as  follows : 

"That  this  Congress  views  with  concern  the  grow- 
ing prevalence  of  air- out  bales  emanating  chiefly  from 
South  Brazil  and  U*  S«  A**  these  being  oaused  by  too 
rapid  pressing  of  bales  in  conjunction  with  higher  den- 
sities*  These  air-out  bales  are  a  serious  loss  and 
trouble  to  spinners  as  untold  millions  of  fibers  in 
suoh  bales  are  out  and  rendered  useless.   This  Congress 
requests  that  all  concerned  should  take  steps  to  end  a 
practioe  which  is  bringing  otherwise  good  cotton  into 
disrepute  and  suggests  that  experiments  be  undertaken 
by  the  Brazilian  and  U*  S»  A*  Governments  to  discover 
a  safe  speed  in  pressing  the  bale*" 
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Extent  and  importance  of  putting.  -  A  preliminary  survey  dis- 
olosed  the  faot  that  outting  during  oompression  is  prevalent  in  all 
parts  of  the  Cotton  Belt.   Intensive  studies  at  16  representative 
compresses  looated  in  various  parts  of  the  oountry,  inoluding  de- 
tailed observations  on  the  oompressing  of  about  25,000  bales  of 
optton*  indicate  that  approximately  35   percent  of  the  bales  oompressed 
are  out  to  some  extent  (fig.  3).   The  percentage  of  bales  out  varies 
greatly  for  individual  oompresses.  At  some  compresses  a  very  small 
proportion  of  the  bales  observed  during  compression  were  out,  while 
some  compresses  out  more  than  one-half  of  the  bales  oompressed. 

The  degree  of  outting  varied  materially  from  bale  to  bale. 
Some  of  the  slight  outs  were  only  an  inch  or  two  long  and  about  one- 
half  inoh  deep.   At  the  other  extreme  were  the  severe  cuts  which*  in 
some  instances,  were  12  inohes  or  more  in  length  and  12  inches  or 
more  deep.   The  number  of  outs  in  a  bale  varied  from  a  single  cut  to 
as  many  as  20. 

The  outs  cause  inconvenience  and  loss  of  time  to  oompresses. 
In  some  instances,  portions  of  the  out  ootton  become  jammed  in  the 
tie  ohannels  and  have  to  be  foroed  out  with  iron  bars  before  proceed- 
ing with  the  oompression  of  the  next  bale.   Some  of  the  outs  along 
the  edges  of  the  bales  are  so  severe  that  it  is  necessary  for  the 
oompress  orew  to  stop  operations  and  rebuild  the  bale  in  order  to 
remedy  the  ragged  appearance.   These  interruptions  in  the  normal 
operation  of  the  press  inorease'  the  cost  of  oompression. 

The  extent  to  whioh  the  outting  of  bales  during  oompression 
reduoes  the  spinning  value  of  the  ootton  has  been  a  subjeot  of  con- 
siderable controversy  in  the  ootton  industry.   In  order  to  provide 
a  definite  answer  to  this  question,  bales  were  seleoted  representing 
the  maximum  severity  of  cutting  observed.   Laboratory  spinning  tests 
were  made  on  the  cut  ootton  from  these  bales  in  oomparison  with 
ootton  of  identioal  quality  not  affeoted  by  outting. 

The  results  of  these  tests  indioate  a  peroeptible  but  not 
important  inorease  in  spinning  waste  in  the  oase  of  bales  out  during 
compression.   The  manufacturing  performanoe  of  suoh  ootton  and  the 
appearance  and  strength  of  the  yarn  are  slightly  less  satisfactory 
than  for  ootton  of  the  same  quality  from  bales  not  out.  6/ 


6/  These  spinning  tests  were  oonduoted  at  the  Department 's  Spinning 
Laboratory  at  College  Station,  Tex.*  by  R.  L*  Lee,  Jr.*  and  associates 
under  the  supervision  of  U-    E-  Campbell. 
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FIGURE  3.  -  COTTON  BALES  CUT  DURING  COMPRESSION. 

These  photographs  represent  rather  extreme  cases  of  bale  cutting, 
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Although  the  effeot  of  outting  on  the  spinning  value  of  the 
ootton  may  be  considered  almost  negligible,  the  damage  to  the  bale 
package,  the  psychological  effeot  on  ootton  merohants  and  spinners 
particularly  in  foreign  countries  where  other  growths  of  ootton  are 
competitive  with  American,  and  the  extra  trouble  and  loss  of  time 
caused  the  compress  industry,  justify  a  oonoerted  effort  to  eliminate 
such  cutting.  ISTith  this  end  in  view,  an  attempt  has  been  made  to 
discover  the  cause  or  causes  of  outting  during  compression  and 
praotloal  means  for  its  elimination* 

Theories  of  outting.  -  A  preliminary  survey  of  the  ootton 
compress  industry  which  was  conducted  at  the  beginning  of  work  on 
this  problem,  disclosed  a  long  list  of  theories  relative  to  the  cause 
of  outting  ootton  bales  during  the  process  of  compression  (table  16). 
These  theories  may  be  grouped  into  a  relatively  few  prinoipal  cate- 
gories including  the  manner  in  whioh  the  bales  are  packed  at  gins, 
the  condition  of  the  ootton,  meohanioal  features  of  presses,  techni- 
ques of  press  operation,  the  oharaoter  of  the  ootton,  and  kind  of 
bagging  and  patches  used  on  the  bales. 

Perhaps  the  theory  of  outting  most  frequently  advanoed,  at 
least  outside  of  the  compress  industry,  is  the  so-oalled  "air" 
theory.  Aooording  to  this  theory,  air  pookets  beoome  so  highly  oom- 
pressed  that  the  air  shears  the  ootton  in  escaping  from  the  bale. 

Many  oompress  operators  are  of  the  opinion  that  the  manner 
in  whioh  the  bales  are  paoked  at  gins  is  a  factor  in  outting.   The 
speoifio  features  of  gin  paoking  to  whioh  outting  is  attributed  are: 
"dog-ridges"  —  a  term  applied  to  the  relatively  dense  portions  of 
the  bale  accumulated  under  the  "dogs"  of  the  gin  press  box;  big-ended 
and  heavy-sided  bales  resulting  from  defeotive  operation  of  gin  oon- 
densers,  kioker  mechanisms  and  trampers;  and  extra-heavy  bales. 

A  substantial  proportion  of  oompress  operators  expressed  the 
opinion  that  the  condition  of  the  ootton  is  an  important  factor  in 
outting.   The  opinion  was  expressed  that  outting  is  associated  with 
green,  damp,  and  wet  ootton.   On  the  other  hand,  some  expressed  the 
opinion  that  exoessively  dry  and  spongy  ootton  is  especially  subjeot 
to  outting  during  compression. 

Some  oompress  operators  believe  that  outting  is  associated 
with  the  oharaoter  of  the  ootton.   Ootton  of  soft,  immature,  short, 
or  perished  staple  is  believed  to  be  more  subjeot  to  outting  than 
ootton  of  long  staple  and  sound  oharaoter. 
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Table  16.  -  Theories  of  bale  outting  during 
compress ion  as  advanoed  by  compress  operators 
and  relative  importance  of  each 


Compress  operators 
Bale  outting  thought  to  be  attributable  to—  :  advanoing  theory  1/ 


Number 


Gin  paoking j 

Big-ended  or  heavy-sided  bales  : 

Dog  ridges  /.....: 

Heavy  bales  - j 

Sand  and  trash  pockets  ° : 

Condition  of  ootton : 

Green  or  damp  ootton : 

Wet  ootton : 

Dry  ootton j 

High  humidity  • t 

Meohanioal  features  of  press  . . .  : 

Platens  out  of  alinement » 

Sharp  channel  bars : 

Band  channels  too  wide t 

Technique  of  press  operation • t 

Pressing  too  fast : 

Exoessive  steam  pressure  : 

Bales  not  properly  placed  in  press  : 

Character  of  ootton : 

Soft  ootton : 

Spongy  ootton  « 

Perished  staple  : 

Short  staple  : 

Bollies : 

Rough-ginned  ootton s 

Trashy  or  low-grade  ootton  . • i 

Bagging i 

Weak  bagging s 

Light-weight  bagging : 

No  patches  : 

Close-woven  fabric  t 

Wide-mesh  f abrio i 

Exoess ive  sampling  . .  ■ . j 

No  theories : 


Peroent 


228      $ 

70.4 

176      : 

54-3 

6      : 

1.9 

45     t 

13-9 

1     i 

•3 

95     » 

29.3 

58      : 

17-9 

19      : 

5.9 

2      : 

.6 

16      : 

4-9 

18      i 

5-6 

13     « 

4.0 

4     t 

1.2 

1     i 

•3 

67     i 

20.7 

45     x 

13-9 

18      : 

5-6 

4     « 

1.2 

39     i 

12.0 

3      : 

•  9 

2      t 

.6 

3     : 

•  9 

9     s 

2.8 

2      : 

.6 

9      : 

2.8 

11        ! 

3-4 

20      x 

6.2 

5      i 

1.5 

4      ^ 

1.2 

9      : 

2.8 

1      : 

•3 

1        ! 

•3 

7     i 

2.2 

41      5 

12.7 

Data  based  on  a  survey  of  ootton  oompresses  oonducted  by  the  Agri- 
cultural Marketing  Servioe. 

1/  Many  oompress  operators  advanoed  more  than  one  theory* 
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About  20  peroent  of  the  oompress  operators  attribute  outting 
wholly  or  in  part  to  meohanioal  features  of  presses  or  to  techniques 
of  operation.  Among  the  meohanioal  features  that  have  been  men- 
tioned in  this  oonneotion  are  worn  channel  bars,  wide  tie  ohannels, 
and  upper  and  lower  press  platens  out  of  alinement.   Teohniques  of 
operation  to  which  outting  is  attributed  are:  excessive  pressure, 
failure  properly  to  plaoe  bales  in  the  press,  pressing  too  fast,  and 
lack  of  skill  in  lever  operation. 

Only  a  minority  of  oompress  operators  attribute  outting  to 
type  or  quality  of  bagging  used  for  covering  bales.   Exoessively  weak 
or  light-weight  bagging  usually  were  mentioned  in  this  oonneotion. 
It  is  of  interest  to  notet  however,  that  praotioally  all  types  of 
bagging  now  in  use  were  cited  as  being  either  wholly  or  partially 
responsible  for  outting  during  compression. 

Investigations  of  pauses  of  putting.  -  Although  it  was  obvious 
that  some  of  the  theories  advanced  as  an  explanation  of  outting 
during  compression  were  more  tenable  than  others,  consideration  has 
been  given  to  all  of  them  in  an  attempt  to  asoertain  the  speoif io 
cause  or  causes  of  cutting.   Insofar  as  possible  eaoh  theory  has  been 
subjeoted  to  critical  testing  both  under  controlled  conditions  and 
under  regular  operating  conditions  at  commercial  compresses.   In  eaoh 
instance,  statistical  analyses  of  data  based  on  detailed  observations 
have  been  made  to  asoertain  relationships  of  various  factors  to  the 
phenomenon  of  outting  during  compression. 

Air  theory.  -  Ihe  so-called  ■air"  theory  of  outting  is  based 
on  the  assumption  that  pockets  of  air  within  the  bale  beoome  so 
highly  oompressed  that  the  ootton  is  sheared  as  the  air  escapes. 
This  theory  is  not  very  tenable  in  view  of  the  fact  that  if  air  is 
oompressed  adiabatioally  (without  loss  of  heat)  to  a  pressure  of 
2,000  pounds  per  square  inoh,  whioh  is  approximately  the  pressure 
exerted  in  compressing  the  ootton,  the  volume  of  any  trapped  quantity 
of  air  would  be  reduoed  to  0.003  of  its  original  volume  and  the 
temperature  would  increase  to  about  2,150°  F-   Ihis,  of  oourse,  is 
far  above  the  kindling  temperature  of  cotton. 

In  an  attempt  to  verify  this  theory,  provision  was  made  for 
inserting  in  bales  of  ootton,  before  compression,  a  relatively  large 
quantity  of  air  in  a  suitable  oontainer,  so  as  to  observe  the  aotion 
of  the  oonfined  air  during  the  compression  of  the  bales.   It  was 
found,  after  some  experimentation,  that  a  football  provided  the  most 
suitable  oontainer  for  this  purpose.   Ihe  footballs,  in  the  case  of 
eaoh  test,  were  inflated  to  a  pressure  of  approximately  5  pounds  per 
square  inoh  and  plaoed  in  the  flat  gin  bales.  When  pressure  was 
applied  during  compression,  the  footballs  burst  at  varying  times 
prior  to  attaining  maximum  density.   In  eaoh  instance,  however,  it 


-  35  - 


was  observed  that  the  air  from  the  footballs  esoaped  horizontally 
through  the  layers  of  ootton  and  that  no  outs  were  produced  by  the 
esoaping  air.   The  air  in  passing  out  through  the  layers  of  ootton 
produoed  a  slight  opening  of  rough  oiroular  appearanoe  as  oontrasted 
with  the  smooth  vertical  outs  that  characterize  the  outs  made  during 
regular  compression.   In  one  instance*  the  air  was  retained  in  the 
football  sufficiently  long  before  bursting  to  develop  enough  heat 
from  compression  to  burn  some  of  the  ootton  in  the  path  of  its 
escape* 

Speed  of  compression.  -  The  theory  has  been  advanoed  that  the 
speed  with  whioh  the  lower  platen  of  the  oompress  rises  on  the  bale 
is  a  faotor  in  outting.   Aooording  to  the  proponents  of  this  theory* 
excessive  speed  in  operating  the  press  is  the  oause  of  outting.   This 
theory  is  closely  related  to  the  "air"  theory  in  the  assumption  that 
air  pookets  exist  in  the  bales  and  that  exoessive  speed  in  oompress- 
ing  them  gives  less  opportunity  for  the  entrapped  air  to  esoape  before 
beooming  so  highly  oompressed  as  to  oause  outting  when  it  does  esoape. 
It  has  been  suggested  also  that  a  too  rapid  readjustment  of  the 
fibers  in  the  bale  accompanying  high-speed  compression  is  the  oause 
of  outting. 

An  investigation  of  this  theory  was  made  by  timing  with  a  stop 
watch*  the  asoent  of  the  press  platen  (ram  speed)  during  the  com- 
pression of  several  thousand  bales  at  a  number  of  different  oompresses 
operating  under  usual  commercial  conditions  but  representing  consider- 
able variation  in  speed  of  compression.   The  bales  were  observed  in 
eaoh  instance  for  outs*   A  statistical  analysis  of  the  results  failed 
to  disolose  any  consistent  relationship  between  speed  and  outting  of 
bales.   As  a  matter  of  fact*  the  unadjusted  results  indicate  that  the 
percentage  of  bales  out  tends  to  vary  inversely  with  speed  of  com- 
pression; that  is*  more  cutting  sometimes  takes  plaoe  at  the  slower 
speeds  (table  17).   This  is  explained*  however*  by  an  analysis  of  the 
relationship  of  speed  of  compression  to  the  weight  of  the  bales  being 
oompressed.   The  asoent  of  the  press  platen  is  consistently  slower  in 
the  oase  of  the  heavier  bales  (table  18).  When  an  adjustment  is  made 
for  the  higher  percentage  of  outting  in  the  oase  of  the  heavier  bales* 
the  effeot  of  speed  of  compression  on  outting  appears  to  be  negli- 
gible. 
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Table  17*  -  Relation  of  outting  of  cotton  bales  to 
speed  of  compression,  by  type  of  compression 


Speed  of  compression 
( seoonds ) 


Percent  of  bales  out 


Standard-density 
compression 


5*0  and  under : 

5-1  to  10.0 '..1 

10.1  to  15.0 j 

15.1  to  20.  C j 

20.1  to  25*0 : 

25.1  to  30.0 j 

30.1  to  35.0 : 

35'  1  and  over : 


Percent 

26 
29 

23 
15 

8 

17 

0 


High-density 
compression 
Percent 

33 

55 
66 
69 
50 
50 
50 
50 


Data  based  on  observations  made  at  commercial  ootton  oompresses. 

Table  18.  -  Relation  of  speed  of  compression  to 
weight  of  bales*  by  type  of  compression 


Weigh' 

(: 

u  ~*»  v  i    _    s           Average  ram  speed 

c  01  Dales    ....—..■■.....- 1..—.- — -—-—"—*■ 
,  x      :       Standard       i 
pounds)             .   ,. 
?       density 

High 
dens  ity 

:       Seconds 

t      Seoonds 

380  and  un< 

ier j         5.4        i 

\                     4.7 

381  -  400 

5.7        i 

4.9 

401  -  420 

»:          5.0 

:         5.0 

421  -  440 

• :          5.6         i 

1                       5.2 

441  -  460 

5.1 

1                  5-3 

461  -  480 

:          5-5                     . 

5.4 

481  -  500 

:         5-4        1 

:         5-5 

501  -  520 

5.4 

1                      5.4 

521  -  540 

:         5-5                   J 

5.4 

541  -  56o 

1         5.6        , 

5.6 

561  -  580 

5.9         : 

:         6.0 

581  -  600 

:          5.9 

:         6.5 

601  -  620 

:          6.4 

t         8.1 

621  -  640 

*          8.7         1 

7.8 

641  -  660 

:          7-5 

1         8.2 

661  -  680 

:          7.5         1 

8.7 

681  -  700 

;        7.5       1 

7.4 

701  and  07( 

ar 1         7-5        1 

8.7 

Data  based  on  observations  made  at  commercial  oottoa  oompresses. 
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Weight  of  bales.  -  Detailed  observations  of  the  outting  during 
the  compression  of  a  large  number  of  bales  disclosed  a  definite  rela- 
tionship between  the  weight  of  the  bales  and  cutting-  The  percentage 
of  bales  out  varies  directly  with  the  weight  of  the  bales  (fig.  4  ®^d 
table  19)'  Host  of  the  cutting  takes  place  in  the  extra-heavy  bales. 
This  was  found  to  be  the  oase  for  all  compresses  at  which  observations 
were  made  as  well  as  for  ootton  packed  at  different  gins. 

The  higher  percentages  of  outting  shown  for  bales  compressed 
to  high  density  than  for  bales  of  the  same  weight  groups  compressed 
to  standard  density,  are  partially  accounted  for  by  the  fact  that 
most  of  the  observations  of  high-density  compression  were  made  in 
dryer  olimates  than  those  prevailing  where  the  observations  of 
standard-density  compression  were  made.   The  effect  of  the  moisture 
oontent  of  ootton  on  outting  is  discussed  under  the  heading  "Moisture 
oontent  of  the  ootton*" 

Density  attained-  -  The  opinion  has  been  expressed  that  the 
outting  of  bales  is  attributable  primarily  to  the  density  attained 
in  the  process  of  compression.   Obviously*  the  density  to  be  taken 
into  aooount  in  a  consideration  of  this  theory  is  the  maximum  density 
attained  while  the  bales  are  in  the  press  rather  than  the  density  of 
the  bales  after  they  are  tied  out  and  the  pressure  on  the  press 
platen  has  been  released* 

The  maximum  density  attained  during  the  compression  of  a  bale 
is  determined  by  the  weight  of  the  bale  and  the  minimum  separation 
of  the  upper  and  lower  platens  of  the  press  at  the  end  of  the  upward 
stroke  of  the  lower  platen*   Perhaps  this  can  best  be  expressed  in 
terms  of  the  number  of  pounds  of  ootton  per  inch  of  distance  between 
the  press  platens  when  the  minimum  separation  of  such  platens  has 
been  attained. 

Data  based  on  a  large  number  of  observations  indicate  some 
relationship  between  density  attained  and  outting  (table  20).   This 
relationship*,  however*  is  not  particularly  pronounced  and  does  not 
appear  to  be  consistent  for  individual  compresses* 
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80 


NEG.    171       AGRICULTURAL  MARKETING  SERVICE 
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NEG.    170       AGRICULTURAL  MARKETING  SERVICE 


FIGURE  4-    -   RELATIONSHIP  OF  WEIGHT  OF   COTTON  BALES   TO   CUTTING  DURING   COMPRESSION. 

Cutting  varies   directly  with  the  weight  of  the  bales   for  both  standard-density  and  high-density 
compression.      Data  for   standard-density  compression  are  based  en  observations  oi 
approximately  20,000  bales  and  for  high-density  compression  on  about  5t000  bales. 
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Table  19.  -  Relationship  of  weight  of  cotton 
bales  to  cutting  during  compression,  by  type 
of  compression 


Percent  of 

bales 

cut  dur- 

Weight  of  bales 
(pounds) 

ing  comp 

iression  to  — 

Standard 

High 

density 

density 

! 

Percent 

Percent 

321  - 

340 

.••••..............< 

:       4.2 

341  - 

360 

•  •  •  * 

:       4.2 

361  - 

380 

«  .  •  i 

i                 4.1 

381  - 

400 

9  9. 

:      12.1 

4.2  1/ 

401  - 

420 

•  •  •  < 

12.6 

2.2  ' 

421  - 

440 

•  •  •  < 

:      14.4 

9.1 

441  - 

460 

•  •  •  1 

!      15.0 

15.9 

461  - 

480 

•  •  •  1 

:      24.9 

20.3 

481  - 

500 

•  •  • 

»ee»6«e«a*9«*«oe< 

:      27.4 

28.7 

501  - 

520 

..o.«.e9.9.09.«9*9e 

»•*•••••••• 

31.6 

31.8 

521  - 

540 

•  9«9»e«09s»sae«««oft< 

10060000000 

32.7 

44*7 

541  - 

560 

•  •••••••••••••••••»< 

)800000»900 

:      35.7 

54.5 

561  - 

580 

................  •«..«< 

•  ••••••••• 

:      33.3 

59.1 

581  - 

600 

•  •••••••••••••••#•9 

»O«OO0900OO 

:      36.2 

65.8 

601  - 

620 

.9999.99.0«99999999' 

»09090.909. 

!      33.4 

65.5 

621  - 

640 

9.999909999999999991 

'0090009000 

37.5 

64.1 

641  - 

660 

•  •••••••••e**«a«««« 

»•••••••  ••• 

32.3 

66.7 

661  - 

680 

9.9990«€>0©99o«09»0®i 

>O09O9O9999 

38.1 

65.4 

681  - 

700 

tlllt«etfi*ll»Ma»i 

10000009099 

!      34.2 

70.0 

701  and  over  . . . * 

»9900099909 

48.4 

44.4 

Data  based  on  observations  at  commercial  cotton  compresses, 
l/  Includes  all  bales  400  pounds  and  under. 
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IVble  20.  -  Relationship  of  cutting  of  ootton  bales 
to  density  attained  during  compression,  by  type  of 
compression 


Pounds  of  ootton  per  inch  of 
distanoe  between  oompress 
platens  1/ 


Percent  of  bales  out  during 
compression 

High 
dens lty 


26  -  30 
31  -  35 
36  -  40 
41-45 
46-50 
51  -  55 
56  -  60 
61  -  65 
66  -  70 


Peroent 

10.0 
17*0 
26.9 
49-7 
61.4 
41-5 
57-1 
5o.o 

2/ 


Based  on  observations  made  at  commercial  ootton  oompresses* 
seasons  1938-39  and  1939-40- 

1/   Bale  weight  divided  by  distanoe  between  upper  and  lower  platens 
of  oompress  when  maximum  density  has  been  attained- 
2/   Ro  data  available* 

It  is  of  interest  to  note  that  the  minimum  separation  of  the 
press  platens  is  rather  definitely  related  to  the  weight  of  the 
bales.   The  distanoe  between  the  upper  and  lower  platens  when  maxi- 
mum density  has  been  attained  varies  direotly  with  the  weight  of 
the  bales  being  oompressed  (table  21).   It  will  be  noted,  however# 
that  for  the  various  weight  groups,  the  density  of  the  ootton  as 
refleoted  by  distanoe  between  oompress  platens,  is  not  materially 
different  for  the  bales  out  and  those  not  out.   As  a  matter  of  faot 
in  some  instanoes  the  density  of  the  out  bales  was  less  than  that 
of  bales  not  out- 
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Table  21.  -  Relation  of  minimum  separation  of  oompress 
platens  to  weight  of  bales*  by  type  of  oompress ion 


Minimum  separation  of  oompress  platens 


Weight  of 

t    Standard-dens  J 

Lty      t$               High-density 

bales 

t             oompress ion 

st       oompress ion 

( pounds ) 

:   All   i 

i  Bales  i 

Bales  i 

i        All 

1  Bales 

Bales 

t  bales  1 

OUt   ! 

not  out  1 

%     bales 

out 

snot  out 

:  Inohes  1 

Inohes  i 

Inohes  t 

%    Inohes 

t  Inohes  1 

Inohes 

38O  and  under 

. j    8.2   s 

!    8.2   : 

t 

:   11.7 

1   12.5 

1   11.7 

381  -  400  ... 

.:   9.1   1 

t   9.1  s 

t      12.1   1 

t   12.1 

401  -  /|20  ... 

.  1        8.4 

8.4   i 

s   12.0   i 

1   12.5 

1   12.0 

i|21  -  440  ... 

.:   8.7 

1   8.5   1 

.    8.7   1 

t      12.0 

1   11.9 

1   12.0 

441  -  460  ... 

.  1   8.6   i 

1   8.3 

t   8.6   1 

t   12.2 

1   12.2  i 

;   12.2 

461  -  480  ... 

.:   9.0   1 

1   9.0 

1       9.0  t 

:   12.2 

1      12.2 

1   12.2 

481  -  500  ... 

•*   9.3   1 

9.5 

1   9.2   » 

:   12.4   i 

12.4   i 

!   12.4 

501  -  520  ... 

.*   9.4   1 

9.4  1 

9.4   1 

:   12.6 

i   12.6 

E   12.6 

521  -  540  ... 

.»   9*8   : 

,   9.6  , 

10.0   : 

:   12.7   ' 

t   12.8 

1      12.7 

541  -  560 

.  1   10.1 

t    10.0    ! 

t   10.2   t 

:   13.1 

i   13.1   1 

1   13.1 

561  -  580  • . . 

. 1   10.5   i 

10.3  I 

10.6  1 

t      13.4 

1   13.4   « 

1   13.4 

581  -  600  ... 

.  t      11.2   1 

l  11.0 

(   11.3   : 

1      13.6   ) 

13.6   i 

e   13.6 

601  -  620  ... 

.»   11.5 

1  11.1 

1   11.7   * 

1     13-9  1 

t  13-9  s 

1  14*0 

621  -  640  ... 

.1   12.4   3 

11.7   1 

'   13.0   : 

:  14-3  « 

t  14*2 

1  14.4 

641  -  660  ... 

.  »   12.3 

1  10.5 

.   12.5  1 

»  14-4 

1  14.4 

1  14-4 

661  -  680  ... 

.  1      13.0 

1  13-5 

1      12.9  i 

j  14.8 

«  14-4 

t  15.4 

681  -  700  ... 

•  »   13.0   1 

1  13.5 

1   12.5  1 

:   14.6   1 

1  14.3 

1  15.0 

701  and  over 

.  »   13.3   1 

1  13.2 

.   12.5   * 

:   15-0 

1  15.1 

t  15.0 

Data  based  on  observations  made  at  oommeroial  ootton  compresses. 


Similarly*  the  data  relative  to  tied-out  densities  of  the 
bales  do  not  indioate  a  very  definite  relationship  between  outting 
and  density  (table  22).   An  analysis  of  the  available  data  by  in- 
dividual oompresses  discloses  the  significant  faot  that  some  com- 
presses that  obtained  a  relatively  high  average  density  did  not  out 
as  large  a  proportion  of  bales  compressed  as  did  oompresses  that 
obtained  a  relatively  low  average  density  for  bales  compressed. 
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Table  22.  -  Relation  of  density  obtained  to  outting  of 
ootton  bales  during  compression*  by  type  of  compression 


Density  of  ootton 
(pounds  per  cubio  foot) 


Percent  of  bales  out 


t 
i 

:  Standard- density 
:   compression 


High-density 
compression 


19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
40 


and  above 


Peroent 

50.0 
66.7 
5o.o 
58*3 
66.7 
44-4 
27.3 
40.0 
100.0 


Peroent 


0.0 
0.0 
0.0 
20.0 
23.8 
30.0 
25.0 
26.5 
27.7 
27.6 
55.2 
50.0 

44-4 

57.1 

16.7 

0.0 


Data  based  on  observations  made  at  oommerolal  ootton  oompresses* 
season  1939-40- 

There  is  a  definite  tendenoy  for  the  density  of  the  bales  to 
vary  directly  with  weight.   Consistently  higher  densities  are  obtained 
with  the  heavier  bales  (table  23). 
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Table  23*  -  Relation  of  density  obtained  in  com- 
pression to  weight  of  bales*  by  type  of  compression 


Bale  weight  (pounds) 


Density  of  cotton 
(pounds  per  oubio  foot) 


Standard- density 
compression 


t 

380  and  under • :  1/ 

381  -  400 : 

401  -  420 • 

421  -  440 j 

441  -  460 » 

461  -  480 ; 

481  -  500 : 

501  -  520 : 

521  -  540 • * 

541  -  560 : 

561  -  580 ; 

581  -  60C : 

601  -  620 : 

621  -  640 : 

641  -  660 : 

661  -  680  

681  -  700 : 

701  and  over : 


Pounds 


19.5 
22.0 
22.5 

22.9 
23.I 
24.2 
24.4 


High- density 
compression 


Pounds 

20.0 
27-7 
27.9 
28.4 
28.8 
30.2 
30.6 
31-9 
32.2 

33.4 
34-2 
34.4 
34.5 
33-8 
33.0 
38.0 

40.0 


Data  based  on  weights  and  oaliper  measurements  at  commercial 
compresses. 
1/  Three  dashes  indicate  that  no  data  are  available. 

Moisture  oontent  of  the  cotton-  -»  The  percent  of  bales  out 
during  compression  varies  with  the  moisture  oontent  of  the  ootton 
in  the  bales.   Contrary  to  popular  opinion*  however*  there  is  more 
outting  in  dry  ootton  than  in  damp  or  wet  ootton  (fig*  5)«   The 
peroent  of  bales  out  during  compression  varies  inversely  with  the 
percent  of  moisture  in  the  ootton  (table  24)-  A  relatively  small 
proportion  of  the  bales  having  a  moisture  content  of  7  to  9  peroent 
were  out  during  compression.   The  faot  that  bales  having  a  low 
moisture  oontent  usually  are  out  is  explained  by  the  faot  that 
greater  pressure  must  be  applied  to  obtain  a  given  density  if  the 
ootton  is  very  dry.   This  was  verified  by  instrument  recordings  of 
hydraulio  and  platen  pressures  during  the  compression  of  bales  of 
known  moisture  oontent.   Tests  at  the  U.  S.  Cotton  Ginning  Labora- 
tory have  consistently  shown  increases  in  hydraulio  and  platen 
pressures  accompanying  decreases  in  the  moisture  oontent  of  the 
bales*   The  inorease  in  pressure  is  almost  50  peroent  on  dry  as 
compared  with  wet  ootton  (table  25)* 
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Table  24*  -  Relationship  of  moisture  content  of 
ootton  to  bale  cutting  during  compression 


Moisture  oontent  (peroent) 


Percent  of  bales  out 


4*00  and  under 
4.01  -  5-00  .. 
5.01  -  6.00  .. 
6.01  -  7» 00  ... 
7.01  -  8.00  .. 
8.01  -  9*00  . . . 
9.OI  and  over 


100.0 
60.0 
51.2 

34-7 
23.6 
20.4 
12.5 


Data  based  on  compress  observations  and  laboratory  moisture  deter- 
minations on  samples  taken  from  bales  compressed. 

Table  25«  -  Influence  of  moisture  oontent  of  cotton 
on  hydraulio  and  platen  pressures  required  to  press 
bales  of  specified  types  (averages) 


Type  of  bale  and 
moisture  desig- 
nation of  ootton 


Moisture 
oontent 
of 
ootton 


Hydraulio 
pressure 


Platen 

pressure 

on 

ootton 
( oalou- 

lated) 


Minimum: 

:   Bale 

1 platen  : 

s  weight! 

tsepara-i 

tion        : 

{Pounds 

;    Inches : 

:     469    1 

32.5    I 

1     498    1 

1     33-6   : 

1     501    3 

32.9   1 

t                 : 

!    376  ; 

20.0    1 

s     387  s 

:     21.1    i 

»     408  1 

19*9  1 

Cotton 

p«r 
inch  of 
platen 
separa- 
tion 


Flat  bales  » 

Wet 

Damp 

Dry 

400-pound  gin 
high- density 
bales » 

Wet 

Damp 

Dry 


Percent 


8.5 
7-6 
6.2 


8.8 
8.0 
6.4 


Lb.  -per 


648 

815 

19048 


2,110 

2,174 
3.396 


LJiL™E©r 


31 
40 

51 


574 
591 
924 


Pounds 


14-4 
14.8 
15.2 


18.8 
18. 3 
20.5 


Data  based  on  observations  at  the  U. 
Stoneville,  Miss. 


S.  Ginning  Laboratory  at 
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Original  paoklng  of  bales  at  g;lns.  -  A  systematic  recording 
of  the  nature  and  looation  of  the  outs  on  "bales  observed  during  com- 
pression has  confirmed  the  theory  advanced  by  some  compress  operators 
that  a  large  proportion  of  the  outs  that  ooour  during  compression  are 
attributable  primarily  to  the  manner  in  whioh  the  bales  are  originally 
packed  in  the  gin  press  box.  J/  Apparently,  one  of  the  basio  causes 
of  cutting  is  the  laok  of  uniform  distribution  of  the  cotton  in  the 
bales  as  packed  at  the  gin.   Relatively  dense  masses  of  lint  in 
oertain  parts  of  the  bale  cause  uneven  pressure  during  compression 
and  this  is  accompanied  by  a  shearing  of  the  fibers  at  points  of  un- 
even density* 

For  the  most  part,  uneven  density  within  gin  bales  is  caused 
by  the  building  up  of  relatively  dense  masses  of  cotton  known  as 
•dog  ridges"  whioh  are  caused  by  the  aotion  of  the  dog  meohanism  of 
the  gin  press*   Detailed  observations  have  shown  that  most  of  the 
outs  ooour  when  the  dog  ridge  is  positioned  at  a  tie  ohannel  in  the 
compress.   The  more  densely  packed  ridge  frequently  is  foroed  into 
the  ohannel  starting  a  shearing  aotion  at  the  platen  that  moves 
downward  into  the  bale  parallel  to  the  sides  of  the  dog  ridge. 

More  than  90  peroent  of  the  outs  have  been  observed  to  ooour 
in  the  top  and  near  the  outer  edge  of  the  bales  (table  26).   This 
location  coincides  with  the  looation  of  the  dog  ridges  (fig*  6). 
The  dog  ridges  beoome  more  pronounced  in  the  top  portion  of  the 
bale*  as  tension  on  the  dog  meohanism  increases  progressively  with 
eaoh  addition  to  the  quantity  of  ootton  in  the  press  box  during  the 
packing  of  the  bale.   Likewise,  the  ridges  built  up  by  the  dog 
meohanism  extend  inward  into  the  bale  only  a  few  inches,  depending 
upon  the  distanoe  the  dogs  protrude  into  the  press  box. 

The  gin  packing  of  ootton  has  been  studied  in  detail  at 
approximately  200  gins,  the  bales  from  whioh  have  been  observed 
during  compression.   These  observations  indioate  that  the  prominenoe 
of  the  dog  ridges  and  the  resultant  outting  during  compression  are 
determined  primarily  by  the  weight  and  condition  of  the  ootton  paoked 
in  the  bales.   Increased  tension  on  the  dogs  of  the  gin  press,  as  a 
result  of  the  paoking  of  extra-heavy  bales  or  of  very  dry  ootton, 
aooentuates  very  materially  the  building  up  of  the  dog  ridg^e,  accom- 
panled  by  outting  when  the  bales  are  compressed. 

2/   The  authors  wish  to  acknowledge  the  assistance  of  J.  U*  Johnson  of 
the  Houston  Compress  Company  and  C*  H*  Brillhart  of  the  Traders  Com- 
press Company  in  making  available  the  results  of  their  investigations 
of  bale  outting. 
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Table  26.  -  Peroentage  distribution  of  outs*  by 
position  in  cotton  bale*  severity  of  cuttings  and 
type  of  compression 


Location  and  severity     ':        **•  ef  "■?*•*■*« 

of  outs           t                  I 

Standard  density    High  density 

:  Percent  of  outs  :  Percent  of  outs 
i                : 
Top  of  bale:                :                t 

Slight  outs i                    19        «        22i 

%                                          % 
Bottom  of  bale:               :                 : 

Slight  outs - : 

Medium  outs  : 

Severe  outs : 


2 
5 
2/ 


k 
3 
1 


Total 


100 


100 


Based  on  observations  at  commercial  compresses*  season  1938-39  and 
1939-40- 

1/  Less  than  0.05  peroent. 

The  shape  and  the  method  of  operation  of  the  press  dogs  appear 
also  to  influence  the  prominence  of  the  dog  ridges  in  gin  bales.   Bales 
packed  in  presses  equipped  with  dogs  that  are  inolined  upward  appear 
to  be  less  susoeptible  to  cutting  than  bales  packed  in  presses  having 
dogs  of  the  straight  design  or  dogs  that  are  ourved  downward.   In  the 
oaee  of  some  gin  presses*  there  is  considerable  variation  in  the  ten- 
sion on  individual  dogs.  For  bales  from  a  given  gin*  the  most  prom- 
inent ridges  where  outs  usually  ooour  are  found  almost  invariably 
associated  with  the  dogs  showing  the  greatest  tension  during  the  paoking 
of  the  bales  (table  2?). 

In  order  to  provide  a  oonolusive  test  of  the  effeot  of  dog 
ridges  in  the  bales  on  cutting  during  compression*  40  bales  were  paoked 
experimentally  at  a  gin  where  more  than  90  peroent  of  the  bales  paoked 
were  out  at  the  compress.   Twenty  of  the  bales  were  paoked  with  the 
press-box  dog  meohanism  operating*  and  20  were  paoked  with  the  dog 
mechanism  removed*   The  seed  cotton  for  the  two  groups  of  bales  was 
divided  so  as  to  provide  approximately  identioal  conditions  with 
respeot  to  suoh  faotors  as  quality  of  ootton*  moisture  oontent*  and 
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weight  of  bales*  After  paoking  at  the  gin*  the  bales  were  oompressed 
to  standard  density.   Detailed  observations  dlsolosed  only  4  slight 
outs  on  the  20  bales  paoked  without  the  press-box  dog  mechanism  as 
oompared  with  a  total  of  207  outst  or  more  than  10  outs  per  bale,  on 
the  20  bales  paoked  with  the  dog  meohanism  in  operation.   This  test 
corroborates  the  results  reported  by  a  oommeroial  firm. 

In  order  to  asoertain  more  definitely  the  effeot  of  localised 
increases  in  the  pressure  within  a  bale(  experiments  were  oonduoted 
in  whioh  relatively  dense  materials  were  inserted  in  bales  prior  to 
compression  to  simulate  the  dense  masses  of  ootton  produced  by  the 
gin  press-box  dog  meohanism.   The  materials  used  for  this  purpose 
consisted  of  3- inch  iron  balls  and  pieoes  of  6"  x  2-7/16"  steel 
shafting.   These  materials  were  inserted  in  flat  gin  bales  at  various 
depths  from  the  top  of  bales  and  near  the  edge  between  the  dog  ridges 
that  had  been  formed  during  the  paoking  of  the  bales  at  the  gins* 
When  the  bales  were  oompressed*  outs  appeared  direotly  above  the  in- 
serted objeot  in  almost  every  instance  (fig*  7)*   When  these  objects 
were  moved  from  the  edge  to  the  oenter  of  the  bales*  outs  appeared 
at  the  oenter  of  the  bales  direotly  above  the  inserted  objeot.   These 
tests  demonstrated  that  outs  oould  be  produoed  at  will  by  the  inser- 
tion of  dense  objeote  and  that  the  outs  produoed  in  this  manner  be- 
tween the  dog  lines  were  identical  with  those  normally  oaused  by 
dog- line  ao cumulations  of  ootton. 

There  is  evidenoe  also  that  uneven  density  in  gin  bales* 
aooompanied  by  outting  at  the  oompress*  is  attributable  to  some  ex- 
tent to  peculiarities  of  oonstruotion  and  operation  of  gin  oondensers* 
kioker- wheel  meohanisms*  and  trampers.   The  uniformity  of  the  oon- 
denser  bat  appears  to  have  a  direot  influenoe  on  the  extent  of  outting 
during  compression.   The  more  uniform  the  bat*  the  more  uniform  is 
the  bale  density  and  the  less  susoeptible  is  the  bale  to  outting 
during  oompress ion.   Observations  have  been  made  of  gin- paoking  equip- 
ment of  all  makes*  Although  there  are  wide  differences  in  the  extent 
to  whioh  bales  from  different  gins  are  out  during  compression,  no 
gins  have  been  found  whioh  turned  out  bales  that  did  not  out  at  all. 

Quality  of  the  ootton.  -  A  statistical  analysis  of  data  rela- 
tive to  the  grade  and  staple  length  of  the  ootton  in  bales  observed 
during  compression  has  failed  to  disolose  any  definite  relationship 
of  outting  to  these  faotors  of  quality. 

The  faotor  of  maturity  as  an  element  of  the  oharaoter  of  the 
ootton  does  appear  to  be  related  to  outting.  Although  the  relation- 
ship is  not  particularly  pronounoed*  usually  a  higher  percentage  of 
bales  containing  a  large  proportion  of  thin-walled  fibers  are  out 
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FIGURE  7*  -  CUTS  PRODUCED  BY  INSERTING  DENSE  OBJECTS  IN  BALES  PRIOR  TO 
COMPRESSION. 


At  the  topt  a  severe  out  oaused  by  plaoing  a  6"  x  2-7/16"  piece  of  steel 
shafting  in  a  bale  before  it  was  compressed  to  standard 
density*  At  the  bottom  is  shown  a  man's  arm  inserted 
through  a  out  oaused  by  plaoing  a  3"  steel  ball  in  a 
bale  prior  to  oompression  to  standard  density. 
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during  compression  than  of  bales  in  whioh  the  proportion  of  such 
fibers  is  relatively  low  (table  28).   This  relationship  apparently 
traoes  baok  to  the  relatively  dense  masses  of  ootton  in  oertain 
parts  of  the  bales*   The  building  up  of  these  masses  appears  to  be 
accentuated  in  the  oase  of  the  thin-walled  fibers.   The  shearing 
strength  of  such  fibers  is  relatively  low  and  is  exoeeded  at  point 
where  the  stresses  oocur  in  the  ootton  during  the  prooess  of  com- 
pression. 

Table  28.  -  Relation  of  thin-walled  fibers  in  ootton 
to  cutting  of  bales  during  compression 


: 

Thin-walled  fibers  (peroent)    :  Bales  out 

: 

:  Peroent 

29-4 
38.8 
47.6 
43.4 
54.2 
41-7 
66.7 
50.0 

Data  based  on  oompress  observations  and  laboratory  determinations 
of  fiber  maturity  of  samples  taken  from  bales  compressed* 

Type  of  bagging  used.  -  Observations  of  the  compression  of 
large  numbers  of  bales  covered  with  open-mesh  jute*  sugar-bag-oloth* 
and  ootton  baggings  have  failed  to  indicate  any  definite  relation- 
ship of  cutting  during  compression  to  the  type  of  bagging  used. 

Type  and  oondition  of  oompress  equipment.  -   The  available 
data  show  very  signif ioant  differences  between  individual  oompresses 
in  the  extent  to  whioh  bales  are  out.   The  faot  that  this  is  the 
oase  even  for  bales  of  the  same  weight*  the  same  type  of  ootton*  and 
paoked  at  the  same  gins*  indloates  that  a  part  of  the  cutting  is 
attributable  either  to  the  peculiarities  of  individual  oompress 
equipment  or  to  its  operation  or  both. 

Observations  with  respeot  to  bale  cutting  have  been  made  for 
all  types  of  oompress  equipment  used  in  this  country.   Cutting 
oocur red  in  connection  with  the  compression  of  ootton  by  means  of 
hydraulio  and  geared-meohanical  presses  as  well  as  with  the  more 
generally  used  steam- oylinder  presses* 
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In  almost  every  instance  where  a  out  was  observed  when  a  bale 
was  compressed,  It  was  found  to  be  located  adjacent  to  the  side  of  a 
channel  bar  of  the  compress  platen  where  the  pressure  exerted  on  the 
bale  had  foroed  the  ootton  into  the  tie  channel-  For  this  reason  it 
was  thought  that  possibly  relative  sharpness  of  the  channel  bars 
might  affeot  bale  cutting.  A  detailed  study  of  this  factor,  however* 
disolosed  the  fact  that  more  cutting  occurs  at  oompresses  where  the 
edges  of  the  channel  bars  have  beoome  rounded  from  wear  than  at  oom- 
presses where  the  edges  of  the  ohannel  bars  are  relatively  sharp 
(table  29). 

Table  29 •  -  Relation  of  condition  of  ohannel  bars  and 
width  of  tie  ohannels  of  compress  platens  to  cutting 
of  bales  during  compressions  by  type  of  compression 


Condition  of  edge 
of  ohftDnel  bars 


Peroent  of  bales  cut 


%     Average  ■  : 

;   width   s 

t         of     i Standard- density  i   High-density 

stie  ohannel;   compression   ;  compression 


Square  . 
Rounded 


:  Inches 


1.26 


1.40 


Peroent 


21.2 


34.1 


Peroent 

16. 5 
46.1 


Data  based  on  measurements  and  observations  at  typioal  commercial 
oompresses. 


Observations  made  at  a  compress  equipped  with  ohannel  plates 
that  had  been  modified  to  reduce  the  number  of  tie  ohannels  and  the 
width  of  the  ohannels,  disolosed  a  relatively  low  percentage  of  bales 
out  (figs.  8  and  9)«  Apparently  the  reduced  number  of  tie  ohannels 
provide  less  opportunity  for  outting. 

In  view  of  the  faot  that  about  90  peroent  of  the  outs  usually 
occur  in  the  top  of  the  bales  where  the  dog  ridges  are  most  prominent, 
it  is  particularly  significant  that  for  a  press  equipped  with  the 
modified  platens  about  75  peroent  of  the  outs  observed  during  standard- 
density  compression  were  in  the  bottom  of  the  bales.   In  this  instance, 
the  lower  standard- density  platen  was  of  the  conventional  type  with 
the  full  number  of  tie  ohannels,  while  the  top  platen  was  of  the  modi- 
fied type. 
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6  Tic  Channel b  Bridged  Over 


CHANNEL       TIE 
BAR      CHANNEL 


r^finnnnroirou  o  a  Q  LToirs'innnnri^-, 


(A)    "NEW  TYPE"  LOWER  PLATEN   (Sid©  Elevation) 


BEFORE 
WEAR 


(B)  TYPICAL  SECTION  OP  CHANNEL  IN  LOWER  PLATEN 


(C)  SECTION  OP   "NEW  TTPE"  CHANNEL   IN 
LOWER  PLATEN 


Figure  9   ,   -  New  type  compress  platen,   with  detail  of  tie  channel  as  compared  with  old  type; 
(A)  Side   elevation  of  new  type  lower  platen  showing   reduced  number  of  tie   channels j    (B)  dross- 
seotional   detail  view  of  old  type  tie  channel  showing  width  of  opening  before  and  after  wear; 
(C)  oross-seotional  detail  view  of  new  type   tie  ohannel   showing  how  opening   is  constructed 
with  flat  side  walls   to  prevent  change  in  width  with  wear. 
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In  order  to  test  the  theory  that  number  and  width  of  tie 
ohannels  and  the  oondition  of  the  ohannel  bars  are  faotors  in 
cutting,  experiments  were  oonduoted  in  whioh  boiler  plate  was  used 
to  blank  off  a  portion  of  the  compress  platen  so  as  to  remove  the 
effept  of  these  features*   This  reduoed  very  materially  the  amount 
of  outting.   Ike  few  outs  whioh  did  oocir  were  looated  at  the  dog 
ridges  (fig.  10). 

Conclusions.  -  Based  on  studies  made  to  date,  the  following 
conclusions  with  respeot  to  bale  cutting  during  compression  appear 
to  be  justified* 

1.  The  outting  phenomenon  is  not  a  shearing  of  the  ootton  by 
air  compressed  within  the  bale. 

2.  Apparently  outting  occurs  as  a  result  of  the  shearing 
aotion  of  uneven  pressures  in  adjacent  parts  of  the  bale*  whioh  in 
turn  are  oaused  by  the  presence  within  the  bale  of  relatively  dense 
masses  of  ootton  that  are  built  up  by  the  aotion  of  gin-paoking 
equipment.   The  outting  ooours  at  the  junotion  of  the  dense  and  the 
less  dense  parts  of  the  bale. 

3*  Uneven  density  in  gin  bales  is  aooentuated  by  the  extra 
stress  on  gin-paoking  equipment  whioh  results  from  paoking  extra- 
heavy  bales,  and  ootton  of  low  moisture  oontent,  as  well  as  by  ootton 
containing  a  high  proportion  of  immature  fiber. 

4*  The  degree  of  cutting  at  individual  compresses  is  influenced 
by  structural  features  of  press  platens  and  perhaps  also  by  meohanloal 
features  of  the  operation  of  the  presses. 

5«  Speed  of  operation  of  presses,  kind  of  bagging  used,  and 
and  staple  length  of  the  ootton  are  not  faotors  in  bale  outting. 

6.  The  outting  of  bales  during  compression  is  not  the  sole 
responsibility  of  any  single  group  in  the  ootton  industry.   This 
responsibility  is  divided  between  ootton  growers,  ginners,  and  oom- 
pressmen*   Practices  of  growers  and  ginners  in  oonzieotion  with  the 
oondition  of  the  ootton  and  the  weight  of  the  bales*  of  ginners  in 
the  manner  in  whioh  the  bales  are  paoked  from  the  standpoint  of  uni- 
formity of  density  throughout  the  bale,  and  of  oompressmen  in  the 
type*  oondition*  and  manner  of  operation  of  their  equipment,  appar- 
ently will  all  have  to  be  modified  to  some  extent  if  this  problem  is 
to  be  solved- 
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FIGURE  10.  -  SEVERE  CUT  WHICH  "PEELED  OFF"  ON  SIDE  OF  BALE  STARTING 
AT  EDGE  OF  BOILER  PLATE  AND  AT  EDGE  OF  DOG  RIDGE. 


Note  the  prominence  of  the  dog  ridges  on  this  bale. 
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Need  for  further  studies*  -  Studies  made  to  date  have  definitely 
established  oauses  for  the  outting  of  bales  during  compression.   They 
have  indioated  that  a  substantial  part  of  the  outting  oan  be  eliminated 
effectively  by  the  relatively  simple  prooedure  of  discontinuing  the 
packing  of  extra-heavy  bales  at  gins.   In  order  to  provide  means  for 
.the  oomplete  elimination  of  outting.  there  is  need  for  oonoentrating 
further  studies  on  developing  praotioal  means  for  the  elimination  of 
uneven  paoking  of  bales  at  gins  and  for  the  correction  of  the  features 
of  oompress  equipment  responsible  for  the  outting  of  bales  during  com- 
pression. 

Use  of  Sisal  Twine 

Many  oomplaints  have  been  registered  by  both  foreign  and 
domestic  spinners  oonoerning  the  use  of  twine  made  from  sisal  and 
other  hard  fibers  for  sewing  the  heads  of  cotton  bales  at  the  time  of 
compression.   It  is  olaimed  that  the  fibers  from  suoh  twine  become 
mixed  with  the  ootton  fibers  and  oause  damage  to  spinning  equipment 
and  breakage  in  the  yarn,  thereby  reduoing  output  and  inor easing  manu- 
facturing oosts. 

The  following  exoerpt  from  a  letter  addressed  to  the  U.  S. 
Department  of  Agrioulture  from  an  offioial  of  one  of  the  leading 
foreign  spinners '  organizations  presents  the  spinner  's  view  of  this 
problem! 

■Various  oomplaints  have  been  received  from 
spinners  of  affiliated  countries  regarding  the  use  of 
sisal  string  in  the  baling  of  ootton.   The  string  is 
used  to  tie  the  Jute  saoking*  and  beoomes  oompressed 
into  the  open  side  of  the  bale.  When  the  string  is 
out  at  the  mill  a  large  number  of  fibres  remain  inter- 
mingled with  the  ootton.  and  it  is  these  fibres  whioh 
oause  so  many  breaks  in  the  spinning  prooessj  they  are 
so  strong  they  aotually  out  grooves  in  the  metal 
rollers  on  the  spinning  maohinest  with  the  oonsequenoe 
that  the  rollers  have  to  be  replaced  from  time  to  time 
at  a  considerable  expense. 

"The  Committee  feels  that  the  owners  of  ginneries 
and  oompresses  should  use  ootton  or  jute  stringt  prefer- 
ably the  former*  for  this  purpose. 

■The  sisal  fibres  oannot  be  eliminated  in  the 
preparatory  prooesses  of  spinning  and  if  the  shorter 
sisal  fibres  are  taken  forward  into  the  yarn,  they  do 
not  take  the  dye.  making  faulty  plaoes  in  the  oloth, 
with  the  result  that  suoh  oloth  is  olassed  as  seoonds 
or  is  eventually  rejected  by  the  buyer. • 
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The  following  resolution  was  adopted  at  the  meeting  of  the 
International  Qotton  Committee  of  the  International  Federation  of 
Master  Cotton  Spinners  '  and  Manufacturers  '  Associations  held  in 
Amsterdam  on  the  4th  of  May,  1937? 

"It  is  essential  that  no  sisal  be  used  in  the 
baling  of  cotton  either  as  a  oovering  or  as  a  string. 
In  the  opinion  of  the  International  Committee  of 
Cotton  Spinners  and  Manufacturers,  cotton  string 
should  be  used  in  plaoe  of  sisal  string." 

A  survey  of  the  ootton  oompress  industry  made  during  the  cotton 
season  1938-39  showed  that  about  84  percent  of  the  twine  used  for  sew- 
ing the  heads  of  oompresssd  bales  oonsisted  of  sisal,  istle,  and 
manila  hemp  --  all  hard  fibers.  About  15  peroent  of  the  twine  used 
was  made  from  jute,  and  about  1  percent  was  made  from  ootton 
(table  30).      Observations  made  on  a  limited  soale  during  the  season 
1939-4°  indioated  a  substantial  deorease  in  the  use  of  twine  made 
from  sisal  and  other  hard  fibers. 

Table  30*  -  Proportionate  use  of  specif ied  types  of 
twine  for  sewing  heads  of  ootton  bales  at  oompresses. 
by  States,  season  1938-39 


State 


Type  of  twine  used 


Cotton 


Manila  : 
hemp 


Istle 


Jute 


Sisal 


Alabama  ....... 

Arizona  

Arkansas  

California 

Florida  

Georgia  

Louisiana  

Mississippi  •  >  • 

Missouri  

New  Mexioo 
North  Carolina 

Oklahoma  

South  Carolina 
Tennessee  ••...• 

Texas  

Virginia  


All  States 


Peroent 


2.1 
•7 


.2 

2.7 
1.1 


Peroent 
3-5 

16. 7 
.2 

16.8 

1-4 
2.3   : 


Peroent  :  Peroent 
: 

71.3  :   5-5 


4-9 

100.0 

23.7 
33-o 
88.8 


9.4 
35.4 

61. 9 

44-9 

9.0 


8.5 
15.5 


56.2  :  8.1 

50.0  :  50.0 

t 

41-5  :  14-9 


Peroent 

19.7 

100.0 

85-7 

47.9 

12.3 

21.4 

2.0 

100.0 

100.0 

91.5 

67-5 

100.0 

100.0 

31.6 


40.2 


Based  on  a  survey  of  ootton  compresses. 
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Inadequate  Covering  of  Bales 

The  appearance  of  American  ootton  "bales  has  been  the  subject 
of  a  great  deal  of  adverse  oomment,  particularly  in  foreign  markets 
where  Amerioan  cotton  must  now  compete  with  the  neater  bale  packages 
of  other  ootton-produoing  countries.   The  prinoipal  contributing 
causes  of  the  unsatisfactory  appearance  of  Amerioan  bales  are:   (1) 
the  use»  in  oovering  bales  at  gins,  of  seoond-hand  and  other  bagging 
materials  that  fail  to  withstand  the  wear  and  tear  of  shipment;  (2) 
the  practice  of  repeated  cutting  of  the  bales  for  samples;  (3)  the 
failure  to  use  suitable  patohes  for  covering  sample  holes;  and  (4) 
the  failure  to  exeroise  proper  oare  in  the  plaoement  of  the  bagging 
and  ties  when  the  bales  are  oompressed. 

It  has  been  amply  demonstrated  that  by  the  exeroise  of  reason- 
able oare  in  the  plaoement  of  bagging  while  the  bales  are  in  the 
oompress,  the  entire  bale  usually  can  be  oovered  so  as  to  give  a 
neat  appearanoe  and  to  provide  protection  to  the  ootton  during 
handling  and  shipment  (fig.  11)-   Under  oustomary  methods  the  ootton 
on  the  sides  of  the  bales  is  left  exposed*   The  exposed  surfaces  are 
subject  to  stain  from  rust  and  paint  from  the  ties  and  from  other 
materials  with  whioh  the  bales  oome  in  oontaot  in  handling  and  ship- 
ment.  Spinners  report  that  this  type  of  contamination  of  the  ootton 
is  very  diffioult  to  remove  beoause  of  being  at  right  angles  to  the 
layering  of  the  cotton  and  requiring  hand  picking. 

The  proper  plaoement  of  the  bagging  and  ties  while  the  bales 
are  in  the  oompress,  and  the  proper  patching  of  bales  oontaining 
sample  holes  are  the  joint  responsibility  of  oompressmen  and  ootton 
merohants.  Although  exeroise  of  greater  care  on  the  part  of  oompress- 
men in  turning  out  neat  and  properly  covered  bales  would  require  a 
little  more  time  and  effort,  there  is  definite  need  for  a  greater 
interest  on  the  part  of  many  oompressmen  in  turning  out  a  job  repre- 
senting creditable  workmanship. 

Cotton  merchants,  in  some  instanoes,  appear  to  be  indifferent 
concerning  the  appearanoe  of  the  bales  merchandised  by  them.   They 
are  oonoerned  primarily  with  seouring  sufficient  density  upon  com- 
pression to  enable  them  to  take  advantage  of  the  most  favorable  trans- 
portation rates,  with  adding  suffioient  weight  in  patohing  material 
to  take  full  advantage  of  the  tare  allowanoe  under  whioh  the  ootton  is 
sold,  and  with  securing  the  services  of  compression  and  incidental 
items  at  the  lowest  possible  oost.   Obviously  the  problem  of  providing 
a  satisfactory  bale  paokage  by  the  oompress  industry  should  have  the 
aotive  attention  and  enoouragement  of  ootton  merchants,  as  the 
delivery  of  goods  in  neat  paokages  is  an  elementary  prinoiple  of  good 
merchandising. 
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FIGURE  11.    -    OOMFRESSED  BALES  SHOWING  THE  NEAT  APPEARANCE  AND 
ADEQUATE  PROTECTION  TO   COTTON  OBTAINED  BY  THE  EXERCISE  OF   CARE   IN 
THE  PLACEMENT  OF  BAGGING,    TIES,   AND  PATCHES  WHEN  THE  BALES  WERE 
COMPRESSED. 
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Faotors  Limiting  Compressing  Capaolty 

The  size  and  oondition  of  ootton  "bales  as  reoeived  at  oom- 
presses  affect  very  materially  the  facility  with  which  the  process 
of  compression  oan  be  performed.   Bales  of  irregular  shape  and 
extra  weight  oause  loss  of  time  in  handling  through  the  press,  and 
they  limit  output  aooordingly. 

Bales  of  irregular  shape  are  usually  classified  by  oompress- 
men  as  "rolling  bales",  "big-ended  bales",  and  "heavy-sided"  bales. 
"Rolling  bales"  are  a  souroe  of  considerable  trouble  in  oompressing 
(fig.  12).   In  order  to  turn  out  a  satisfactory  job,  suoh  bales  have 
to  be  rebuilt  before  they  are  oompressed.   This  operation  oonsumes 
considerable  time  and  delays  oompressing  accordingly.   Apparently, 
the  various  irregular  types  of  bales  are  oaused  by  the  improper 
operation  of  gin-paoking  equipment. 

The  disadvantage  of  extra-heavy  bales  from  the  standpoint  of 
outting  during  compression  has  been  disoussed  previously.   There 
are  other  disadvantages  in  these  bales  from  the  standpoint  of  the 
oompress  industry.   Frequently  the  oondition  in  which  suoh  bales 
are  reoeived  at  oompresses  oauses  muoh  extra  trouble  in  handling 
(fig.  13)*   Many  of  them  are  too  big  to  go  between  the  compress 
platens  and  a  part  of  the  ootton  has  to  be  removed  and  replaoed 
after  the  remainder  of  the  bale  has  been  pressed.   This  requires  an 
extra  operation  of  the  oompress  equipment  and  reduces  accordingly 
the  volume  of  ootton  that  oan  be  handled  within  a  given  time.   In 
many  instances,  very  expensive  oompress  maohinery  has  been  damaged 
by  excessive  stress  in  compressing  extra-heavy  bales.   Although  the 
elimination  of  extra-heavy  bales  is  the  direct  responsibility  of 
ootton  growers  and  ginners,  oompressmen  oan  aid  in  various  ways  in 
disoouraging  the  packing  of  suoh  bales. 

Foreign  Material  in  Ootton  Bales 

Ootton  manufacturers  have  reported  on  numerous  oooasions  the 
presence,  within  bales  of  Amerioan  cotton  opened  at  their  mills,  of 
suoh  objects  as  bale  buokles  and  other  partioles  of  iron  and  steel, 
as  well  as  many  other  foreign  materials.  The  presenoe  within  the 
ootton  of  pieces  of  iron  or  steel  is  particularly  objeotionable  be- 
oause  when  suoh  materials  get  into  mill  maohinery  with  the  ootton  they 
frequently  oause  fires  and  serious  damage  to  the  maohinery. 

Perhaps  muoh  of  the  foreign  material  oomplained  of  gets  into 
the  bales  through  carelessness  when  they  are  packed  at  the  gin.  It 
appears  likely,  however,  that  the  presenoe  of  bale  buokles  in  the 
ootton,  whioh  are  a  souroe  of  much  of  the  manufacturing  difficulty, 
is  primarily  attributable  to  oareless  methods  of  removing  and  handling 
ties  and  buokles  when  they  are  removed  from  gin  bales  prior  to  com- 
pression. 
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FIGURE  12.    -  END  VIEW  CF  A  "ROLLING  BALE"   AFTER   COMPRESSION  TO 
STANDARD  DENSITY- 


FIGURE  13-    -   EXTRA-HEAVY  BALE  WITH  3   TIES  MISSING  UPON  ARRIVAL  AT 
COMPRESS. 
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Ink  Stains 

Shippers  •  marks  oustomarily  are  stenoiled  on  ootton  bales  be- 
fore the  ootton  is  shipped  from  oompresses.   Indelible  ink  usually 
i-s  used  for  suoh  marking.   In  most  instances  the  marks  are  plaoed  on 
the  sample  faoes  of  the  bale  over  the  bagging  or  patohes.   Since  the 
marking  ink  used  penetrates  very  readily  through  the  bale  covering 
into  the  ootton.  considerable  lint  beoomes  stained.   The  ink  being 
indelible  oannot  be  removed  in  the  bleaching  prooesses,  so  it  must, 
in  most  instanoes,  be  removed  by  hand  picking  when  the  bales  are 
opened  at  the  mill.   This  involves  extra  time  and,  in  the  aggregate, 
a  considerable  loss  of  ootton.   Suoh  stains  present  an  even  more 
serious  problem  when  the  marks  are  plaoed  direotly  on  the  ootton  on 
the  sides  of  the  bales,  as  is  sometimes  done. 

The  need  for  these  methods  of  marking  bales  at  oompresses 
would  be  obviated  by  the  adoption  of  the  permanent  bale  identifica- 
tion tag  that  has  been  developed  by  the  Department  (fig.  14).  8/ 
Shippers'  marks  could  be  attached  to  these  tags  to  facilitate  the 
identification  of  the  individual  bales  with  a  particular  lot  being 
shipped.   Since,  however,  the  suooessful  use  of  these  tags  would 
depend  upon  their  universal  adoption  for  Amerioan  cotton,  there  is 
need  in  the  meantime  for  the  development  of  a  more  satisfactory 
marking  material  for  use  at  oompresses. 

SUMMARY 

The  ootton  oompress  industry  oocupies  an  important  position 
in  the  present  system  of  marketing  and  handling  Amerioan  cotton-   The 
existing  system  of  packaging  ootton  at  gins  in  bales  of  low  density 
requires,  in  most  instances,  that  the  bales  be  compressed  to  greater 
density  in  order  to  effeot  eoonomies  in  transportation  and  storage. 
The  ootton  trade  also  depends  on  the  oompress  industry  for  various 
servioes  incident  to  the  concentration  and  merchandising  of  ootton. 

The  initial  development  of  oompress  facilities  took  plaoe  at 
ootton  ports  and  was  prompted  by  the  neoessity  for  eoonomy  in  ship 
oargo  spaoe.   The  first  heavy  maohinery  for  oompress ing  was  installed 
at  New  Orleans  in  1832.   The  first  high-density  steam  compress  equip- 
ment similar  to  that  now  oommonly  in  use,  was  developed  about  1900. 
The  first  press  of  this  type  was  installed  at  Savannah,  Ga. 

Cotton  oompresses  are  now  distributed  throughout  the  entire 
Cotton  Belt.   They  usually  are  looated  at  strategio  points  with 
respeot  to  areas  of  ootton  produotion  and  lines  of  movement  of  the 
ootton. 

8/  Wright,  J.  W. ,  and  Gaus,  G-  E« »  Permanent  Identification  of  Cotton 
Bales,  U-  S-  Department  of  Agrioulture,  July  1937  (Mimeographed). 
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FIGURE  14.    -   PERMANENT   IDENTIFICATION  TAGS   FOR   COTTON  BALES. 

Top  seotion  shows  aotual  size  of  tag.   The  over-all  length  of  the 
anohoring  wire  is  28  inohes  so  that  it  penetrates  about 
one-half  the  length  of  the  gin  bale.   Lower  seotion  shows 
tag  in  head  of  standard  oompressed  bale. 
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In  1939  there  were  324  oompress  establishments  in  the  United 
States,  including  358  press  installations-   Twenty-eight  oompress 
establishments  were  equipped  with  2  presses  each,  and  3  were 
equipped  with  3  presses  each.   A  total  of  336  of  these  presses  were 
in  active  operation  during  the  season  1938-39.   Of  the  total  press 
installations  in  the  United  States,  287  were  equipped  for  both 
standard- density  and  high- density  compression,  and  71  were  equipped 
for  standard- density  compression  only. 

There  are  three  types  of  oompress  equipment  now  in  use  in  the 
United  States.   These  are  steam  cylinder,  hydraulic,  and  geared 
meohanioal.   Present  installations  consist  of  333   steam-oylinder 
presses,  9  hydraulio  presses,  and  16  geared-mechanioal  presses. 
During  the  season  1938-39 t  about  95  peroent  of  the  ootton  oompressed 
was  oompressed  by  steam-oylinder  presses,  1  percent  was  oompressed 
by  hydraulio  presses,  and  4  peroent  was  oompressed  by  geared- 
meohanioal  presses. 

Some  of  the  steam  presses  weigh  as  much  as  350  tons.  The 
total  pressure  exerted  on  the  bales  of  ootton  during  compression 
varies  from  about  625  to  1,375  tons. 

On  the  average,  about  95  bales  per  hour  are  oompressed  to 
standard  density  and  85   bales  per  hour  are  oompressed  to  high  den- 
sity.  The  volume  of  ootton  oompressed  per  hour  is  considerably 
greater  for  steam-oylinder  presses  than  for  other  types. 

The  dimensions  and  the  density  of  ootton  bales  vary  materially. 
On  the  average,  gin  bales  are  about  56  inohes  in  length,  28  inohes  in 
width,  and  44  inohes  in  thiokness.   The  average  density  is  about  13 
pounds  per  oubic  foot.   Standard- density  bales  average  about  56  inches 
in  length,  30  inohes  in  width,  and  22  inohes  in  thiokness.   The  aver- 
age density  is  about  24  pounds  per  oubio  foot.   High-density  bales 
average  about  57  inohes  in  length,  22  inohes  in  width,  and  22  inohes 
in  thiokness.   The  average  density  is  about  33   pounds  per  oubio  foot. 
Both  dimensions  and  density  vary  direotly  with  the  weight  of  the 
bales* 

As  ootton  oompress  equipment  and  related  faoilities  represent 
a  relatively  large  investment,  the  industry  is,  for  the  most  part, 
operated  as  large-soale  integrated  enterprises.   Approximately  75 
peroent  of  the  oompresses,  handling  about  78  peroent  of  the  ootton, 
are  operated  by  ohain  organizations.   The  management  of  the  major 
portion  of  the  oompress  faoilities  of  the  United  States  is  olosely 
affiliated  with  the  merchandising  of  ootton- 

The  annual  volume  of  ootton  handled  per  press  varies  from  less 
than  5*000  bales  to  about  200t000  bales.   The  United  States  average 
for  the  season  1937-38  was  about  35*000  bales  per  press- 
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For  the  Cotton  Belt  as  a  whole,  about  one-third  of  the  cotton 
compressed  is  pressed  to  standard  density  and  two-thirds  to  high 
density.   This  varies  by  regions-   In  the  Mississippi  Valley,  most 
of  the  cotton  is  oompressed  to  standard  density  for  shipment  to 
domestio  mills,  whereas  in  the  Southwest  most  of  the  ootton  is  oom- 
pressed to  high  density  for  export.   About  15  percent  of  the  cotton 
oompressed  to  standard  density  is  recompressed  to  high  density. 

The  distribution  of  ootton  from  oompresses  located  at  inter- 
ior points  varies  materially  for  each  of  the  three  major  cotton- 
producing  regions.   In  the  Southeast,  about  90  percent  of  the  cotton 
is  shipped  direct  from  oompresses  to  domestic  mills,  and  the  remainder 
is  shipped  to  ports-  About  90  percent  of  the  ootton  from  compresses 
located  in  the  Southwest  is  shipped  to  ports,  and  about  10  percent  is 
shipped  to  domestio  mill  points.   In  the  Mississippi  Valley  States, 
about  58  percent  of  the  ootton  is  shipped  from  oompresses  to  domestic 
mill  points,  about  29  percent  is  shipped  to  ports,  and  13  peroent 
goes  to  interior  concentration  points. 

The  oustomary  charge  for  the  compression  of  cotton  over  most 
of  the  Cotton  Belt  is  60  cents  per  bale  for  standard  density  and 
75  oents  per  bale  for  high  density.   Charges  for  receiving  ootton 
and  for  the  performance  of  services  inoident  to  the  concentration 
and  merchandising  average  approximately  25  oents  per  bale.   For  the 
season  1939-40*  storage  charges  averaged  20  cents  per  bale  per 
month • 

A  number  of  speoial  problems  merit  the  attention  of  the  oom- 
press  industry.  Among  these  are  the  outting  of  bales  during  the 
process  of  compression,  the  appearance  of  the  bales  as  turned  out  at 
oompresses,  foreign  materials  in  the  cotton,  suitable  methods  of 
marking  bales,  suitable  twine  for  sewing  the  heads  of  bales,  and 
limitation  of  oompressing  oapacity  by  extra-heavy  and  irregular- 
shaped  bales. 

Investigations  of  the  outting  of  bales  during  compression 
indicate  that  the  theories  of  cutting  by  air  oompressed  within  the 
bales,  exoessive  speed  of  compression,  and  kind  of  bale  coverings 
used  are  untenable.   The  aotual  cause  of  outting  appears  to  be  uneven 
paoking  of  bales  at  gins  whioh  is  aocentuated  in  the  oase  of  extra- 
heavy  bales,  extra-dry  ootton,  and  ootton  with  a  high  proportion  of 
thin-walled  fibers.   There  is  considerable  variation  in  the  propor- 
tions of  bales  out  for  different  gins.   Likewise,  there  are  varia- 
tions in  the  extent  of  outting  at  different  oompresses.   Apparently 
the  elimination  of  cutting  during  compression  will  involve  modifica- 
tion of  gin-paoking  equipment  and  oompress  equipment  and  the  discon- 
tinuance of  the  packing  of  extra-heavy  bales.   Although  the  effect 
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of  bale  outting  on  the  spinning  value  of  the  ootton  is  not  very  im- 
portant* damage  to  the  bale  paokage,  the  extra  time  required  to 
handle  out  bales  at  the  oompress  and  more  particularly  the  adverse 
reaotion  of  spinners  justify  an  effort  to  eliminate  suoh  outting. 

The  appearanoe  of  bales  turned  out  at  oompresses  and  the 
protection  afforded  the  ootton  oan  be  improved  at  a  slight  but 
warranted  additional  oost  by  the  exeroise  of  greater  oare  in  the 
placement  of  baggingi  patohes»  and  ties  when  the  bales  are  oom- 
pressed. 

Care  in  the  removal  of  buokles  and  ties  when  the  bales  are 
opened  for  compression  is  needed  to  prevent  these  materials  from 
getting  into  the  ootton  and  oausing  damage  to  mill  maohinery. 

The  use  of  ootton  or  jute  twine  for  sewing  the  heads  of 
bales  would  eliminate  the  problem  enoountered  by  spinners  beoause 
of  the  contamination  of  the  ootton  with  hard  fibers  from  sisal  and 
other  twines  made  from  hard  fibers* 

Improvements  in  the  paoking  of  bales  at  gins  so  as  to  elim- 
inate bales  of  irregular  shape  and  exoessive  weight  would  facilitate 
the  compression  of  the  bales. 

Among  other  outstanding  advantages*  the  universal  adoption 
of  a  system  of  permanent  identification  of  individual  bales  of 
ootton  would  obviate  the  need  for  marking  bales  with  indelible  ink, 
whioh  results  in  the  staining  of  considerable  ootton. 


